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Wood Workers’ Tools 


Your money back 
if you want it. Sup- 
pose you should send 
us 25 cents for our new 
Catalogue of Wood 
Workers’ Tools (400 
pages, 1800 illustra- 
| 2 tions), and after receiv- 
ta Ns A Suamen ¢O- ing it were not satis- 
a = fied. Such a supposi_ 

| a tion is of course absurd, 
but if it were the case, we’d return the quarter 
and tell you to keep the book. 









Chas. A. Strelinger Co., 
aoe DETROIT, MICH. 


Box M, 





FOR ADVERTISEMENT OF 


TIGHT JOINT CO.,New York, 


See Issue Dec. 2, 1897. 





MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 48 lbs. and 
ASA drills from \%& to 


244 inches diam- 
REAMER. 


eter. 


RUNS WITH STEAM 
—OR— 


COMPRESSED AIR. 












Will work in any 
position, 


Manufactured by 


J. G. TIMOLAT, 
NEW YORK. 





O<d<) <B< 39 <9<900 CF - Oe C Oe CO 


AND_ | 


P2LISHII 


MACHINERY 


AND 
9) PULL 
COUNTERSHAFTS 
BUILDERS IRON FOUNDRY 


PREVIDENCE, R.I. 
FOR SALE BY THE TRADE GENERALLY 


ND BY 
CHAS. CHURCHILL &CO, LTD. 
LONDON, BNG. 
CATALOGUE ON APPLICATION. 
O~<D<D<D<D~D<DOE@ E> OE EEO 
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¢ 

¢ Just about now 
As the almanac has it. look out 

¢ 

¢ 


for a balance on the wrong side 
in the forge shop accounts, if 


4 
vou have been using the old- y) 


> 


fashioned, common, every-day 


74 coal or coke forges, then re- 
¢ member that for the past year, 
4 that we have been pointing a 
¢ way toa sure dividend-saving 


iS 


all of our work is delivered, 
put in operation, and satisfac- 


e 


tion guaranteed before pay- 


¢ forge shop; and the fact that 
ment, ought to be interesting 
enough to warrant an investi- 
gation, to say the least. 


There is not an operation in 
the shop, where the mechanical 


oe 


application of heat is necessary, 
but on which we can economize 


€ 

¢ apparatus, 

¢ Books ready, 
( 

¢ 


¢¢ 


a 


Am. Gas Furnace Co., 
€ 23 John St., New York. 


¢ 


a 


P) 
P) 
and improve by the use of our } 
) 
) 
) 
) 
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Chas. Churchill & Co., London and Birmingham, 


ay 


Elliptical Gear Crank 
Shapers. 








Uniform cutting speed of tool. Quick return 
on short strokes. Five-step cone of large dia. 
Projection of support for ram over table. 
Accurate fastening of table to platen. These 
features cannot be had in other Shapers. 


Write us about them. 


This style Shaper, 14°, 18° and 22° stroke. 
Geared Shapers, 22’, 26°, 30°, 34° and 48’ stroke. 


English Agents: 
BUCK & HICKMAN, London. 


Ge o. D. Walcott &Son, 


- * * ee 
* ee ee ee e 
| 


-s Now Then :- 


We are on earth as special- 
e| ists on Roller Bearings— @ 
Hyatt Roller Bearings—and | @ 
we know a whole lot about 
them, what they’ll do, what 
@ they won’t do; when, how 
@ and where. 
Some of this information 
is condensed into our cata- 


es logue, the remainder is a 2 


your service for any special 

case that is causing you 
° trouble in the bearing line, e 
@ andif we cannot suggesta (@ 
remedy right quick—and a 
money saving remedy at that 
—we’d think it very singular. 


Hyatt 
‘ Roller-Bearing 
Company, 
° Harrison, N. J. ee 
New York, 116 Liberty St. 








. ee ee ee e 
ee © . * ee 
ALMOND 


DRILL CHUCK. 


Sold at all Machinists* 
® Supply Stores. 


T. R. ALMOND, 
83 & 8 Washington St., 
Brook.yn, N. Y. 








Jackson, Mich., U.S.A. 


Ris. ee 


BESTER MACHINE SCKEW CO. 


ee _XVYVVVKYVIYKYYINTY 
= WORCESTER. MASS. 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 












A TECHNICAL 
EDUCATION, 


Scranton, Pa. An advance payment of $2.00 only 
of $2.00 a month. 


text-books. 


be sent free. 





50 


Attention is called to the new instalment plan of The International Correspondence Schools, 


CENTS 
A WEEK. 


is required, the balance being payable at the rate 


This amount—less than fifty cents a week—pays for tuition and the necessary 


THE COMPLETE MECHANICAL SCHOLARSHIP 


includes instruction in Mathematics, Mechanics, Mechanical Drawing, Steam Engines and Boilers, 
Strength of Materials, Applied Mechanics, Machine Design, Dynamos and Motors. 

The correspondence method enables machinists, patternmakers, boilermakers, blacksmiths, 
foremen, superintendents and others who cannot attend technical colleges, to educate themselves at 
home, under the direction of competent instructors, without loss of time from work. 

Circulars fully describing our courses in Mechanics, Electricity, Steam Engineering, etc., will 
Write, stating subject in which you are interested, to 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 


Box 819, Scranton, Pa. 











BACKUS GAS ‘0 GASOLINE ENGINES 


For Circular Address, 
Power BACKUS WATER MOTOR 
Known. WEWARK, N.J., U.S.A 


: 
, 
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Style B, Two-Jaw. 


Or CHAS. CHURCHILL & CO., Ltd. 
London and Birmingham, Eng. 


Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST 


2IMPROVED DRILL CHUCKS, 


Strong, Accurate, Durable, Cheap. 


E. HORTON & SON CO. 
WINDSOR LOCKS, CONN., U.S.A. 
AWARDS AT THE WORLD'S FAIR. 





“Cushman” 2s 
Chucks. vt CATALOGUE 


PH Ee Ee Ne Ue Ne 8 NE oe et 
For Wathes, Drills, Chucking and Screw 


Machines, and for Special Work. . 
FHE CUSHMAN CHUCK CO., HARTFORD, CONN, 
WE LEAD— OTHERS FOLLOW— uw 
a Sweetiand 
Combination 
Chuck.2 cose 


NOW READY. 











SKINNER CHUCKS, 
independent and Universal 
Chucks, Combination Lathe 
Chucks with patent revere 
ible gy VR Drill Chucks, 
Planer cks- and Face 
Plate Jaws. 


¥ SKINNER CHUCK CO, 
New Britain, Conn, 


SEND FOR CATALOGUB. 


94 Reade Street, New York. 


INISHED NUTS « « 


TRUMP BROS. 


MACHINE CO., 
coved MANUFACTURERS, 
WILMINGTON, - - - DELAWARE, U.S.A. 


Chuck Talk. 


Over 40 years’ experience in Chuck 
making leads us to recommend and 
guarantee the ‘“ Pequot” Drill Chuck. 
o-e 
D. E. Whiton Machine Company 
New London, Conn. 
| aia iui yaa iinet, 


Heavy Steel 
Clamp Made by 
i Wm. G. LeCount, 


Successor to C. W. LeCount, 
South Norwalk, Cona. 
Ask for Cat. A, Machine Tools. 
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This Style of 
Gear Cutter 


will cut good Bevel and 
Miter Gears at one cut 
as well as Spur Gears. 
Made for any pitch or 
number of teeth, by 


R. M. CLOUGH, 


Tolland, Conn. 





Pratt’ s Positive Drive Drill 


Chuck. 


CA No, } Jaw Chuck with 
q Positive Drive extra. 


aAaa 


Pratt Chuck Co., 
Frankfort, N. Y. 


E. SONNENTHAL, Jr., 5 Neue 
Promenade, Berlin, Germany. 





SELIG, SONNENTHAL & CO., 
85 Queen Victoria St., London. 





‘SCREW CUTTING 
DIE HEADS. 


Self Opening and Adjustable. 


rhe only mechani 
cally correct auto 
maticdie head on the 
market. AB tove Te ngs . 
entirely vere t 
ae ; A Makes a full anc ad m t 
} fect thread in one 
cut, and besides it 
can be accurately.ad 
~~ ~% 1. Saves SO per 
. In time and 
| Wear over solid dies. Ma a “ty ‘i reutting from 
No. 17 wire gauge to6 in. diameter and arranged 
| for any style of thread. Adopted by all prin 
cipal manufacturers of bicycles and bicycle 
fittings throughout the country, WHY ? 
Write us for particulars and prices, 


GEOMETRIC DRILL CO., Westville, Conn. 


FOR SALE BY 
HILI ARKE & CO., Bo me 








, and Chicago, T!! 


| THEG ARVIN MACHINE CO. Ne wYork and Philadelphia | 
R._ HOFFELD & CO., Bu falo, N. ¥. 
SYRACUSE SUPPI LY CO., use, N.Y. 
DAVIS & EGAN MACHINE Tux CO,, Cincinnatl, O, | 
McDOWELI “STOCKER & CO. Chi ago, Ill, F | 
IN EUROPE BY 
CHAS, CHURCHILL & CO., London and Birmingham, Eng 
HERMANN GLAENZER & CO., Paris, France 
WHITE, CHILD & BENRY, Vienna, Austria 
De FRIES & CO., Dusseldorf, Germany, | 
== sac = 
= = 








THE ONLY ( Nothing to hold 
AUTOMATIC REVERSE) 22'2,*.8'!s 
SIMPLICITY | ONE-THIRD THE PARTS and 


wearing surfaces of any 
other Reversing Gear. 





Errington Tapping Chuck. 


NO BACKING BELT. 


—, NO EXTRAS. 


No. 0 Taps to 
i) | Lt ia) 


. to to I" 
3 Pipe taps }" tol 
4 Taps 4 to I\" in steel. 


Fits Socket of ANY Drill Press. 


Drives tap in, stops automatic- 
ally at bottom of hole, and backs 
tap out (quick return), without 
stopping or reversing drill press 
spindle. 


The ONLY Self-Centering Combination Drill and Tap-Holder. 


SLIP-SPINDLE | "9c, Scetiticeatee® °°” 
DIRECT DRIVE: Gear used ONLY TO RE- 
DURABILITY "i VARS" USE has nia 





. \ London, t 
CHAS. CHURCHILL & CO., | Birminghaea, | England. 


F. A. ERRINGTON, 39 Cortlandt St., New York. 


Berlin, C., Germany. 
Brussels, Belgium. 
Vienna, Austria. 


\ 
SCHUCHARDT & SCHUTTE, 















+s Can’t grind wo 


YankeeDrill 
Grinder 


For Grinding both Flat and 
Twist Drills. This machine 
S2 all sized drills from 
gto2in, Can be set for 
any size in a few sec- 
onds. Gives any de- 
sired clearance. Fully 
= guaranteed. 


G. T. Eames Co. ® 
Kalamazoo, Mich.—®@ 














C AM | The Newark Machine Tool Works 
of f 7 a1 Kinds ARK. S. & Cylinder 


‘ perfect finish, no chatter 
marks and abs olute accuracy, in any material. Cost 


low, for bieheot grade work 





The Toledo Machine & Tool Co. 


on Ohio, U. S.A. 
NUPACTURERS OF 


Power martian. Drop, Trim- 
ming, ae ng, Riveting and 
Embossing Presses for work- 
ing Bar and Sheet Metals. 
COMPLETE OUTFITS FOR BICYCLE 
STAMPINGS, CAN MAKING, ETC. 
Send for 1897 Catalogue, just out, 


Sole Europe Age 






nts— Seu, Son- 

NENTHA A »., London 

S—— Sole Age nt in G Jerm any— E. Sonnan- 
THAL Jr , Berlin, Neue Promenade 6. 

= ESSE Sie ( coast hom = —V. Jd. A. Rar, 


San Francisco, Cal. 





Leshure’s Safety Zolla 


IS LOANED 


HAMPDEN CORUNDUM WHEEL 
ra voustes Hampden (Mbeels oe 
OF THE C Ba c. Brightwood, Mass. 





4 
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The Long & Allstatter Co., 


HAMILTON, OHIO. 
Manufacturers of 





POWER 
PUNCHES AND SHEARS 


FOR ALL PURPOSES. 


ACHINER 


FOR REDUCING AND 
POINTING WIRE. 


ESPECIALLY ADAPTED TO POINTING WIRE RODS 
AND WIRE FOR DRAWING. 


For Machines or Information address 
the Manufacturer, 


S. W. GOODYEAR, Waterbury, Conn. 


Stover Power Hack Saw 


a A A- 














Saws made in 
two sizes, Nos. 
1 and 2 Cut‘ 
4% in. to 8 in. 


2 & «4 


STOVER 

NOVELTY 

WORKS, 
Freeport, Ill. 


FOR 
CATALOG B, 


C. W. BURTON, GRIFFITHS & CO., London, Eng., Agents, 


Crank Shapers 


15 and 20 inch. Quick adjustment. 
Easy of operation. Powerful and 
accurate in construction. 


The R. A. Kelly Machine Co. 


Xenia, 0., U.S.A 


NEW HAVEN MEG. CO. 


NEW HAVEN, 
CONN. 


SEND 

















Sansinstaress of 





MIANUS ELEC. CO., Box A. Mianus, Conn, 









IRON WORKING MACHINERY. 


Pipe Cutting ana Threading Machinery 


FOR HAND OR POWER. 


RATCHET DRILLS, RATCHET DIE STOCKS 


AND 


MALLEABLE !/RON PIPE VISES 
CURTIS & CURTIS, 


66 Garden Street, BRIDCEPORT, CONN. 


Steam § Gas : Engine Castings} @. BEVEL GEARS 












ees Stationary and Marine. Cut Theoretically Correct. 
Dynamo and 1 Motor Parts and Special facilities for cutting worm 
Machines. , wheels. 
Electrical sa eee Telephones. NS HUGO BILGRAM, 
Send Stamp for Catalog. NS Machinist, 





440 N. 12th St., Phila., Pa 





Solemiienst Wheels. 


Next to the DIAMOND, CARBORUNDUM Is the Hardest Substance Knowm 


TIME AND MONEY SAVED Singers o 


EMERY OR CORUNDUM, 


In PURE CARBORUNDUM VITRIFIED WHEELS, for Tool Grinding and General 


Machine Shop use. 
PURE CARBORUNDUM SHELLAC WHEELS, for Roll Grinding, Knife Grind- 


etc. 
CXRBORUNDUM CLOTH AND PAPER, for Machine Work, and Finishing of 
Boots and Shoes. 


FOR POLISHING AND PLATING WORK, VALVE-GRINDING AND BALL-BEARING WORK, GRAINS, FLOUR AND POWDER 
ARE FAR SUPERIOR TO OTHER ABRASIVES. 


The Carborundum Co.,"**x.'y."™ 
The Latest Labor Saver. 


TMustrated Catalogue and Price-List 
Sent Free on Application. 








Combined Bicycle Sprocket 
Turning and Boring Machine 


Bicycle Sprockets of any type automatically turned 
and bored in one chucking ready for cutting teeth. 

This machine guaranteed to save from 25 to 50 per 
cent. of the time usually taken, and to do the work 
truer than by any other method 

For further particulars send for circula 

For Machine Shops our “ COLBURN hEYWAY CUTTER” 
is ahead of all others. Send for ‘* Treatise on Keyseat- 


ing. ” 
We also make Pattern Shop Tools. 


BAKER BROS., 
365 S. Erie Street, Toledo, O., U.S.A. 


LONDON —CHAS., CHURCHILL & Co. 
BERLIN—SCHUCHARDT & SCHUTTE. 
PARIS—FENWICK FRERES, 


” STEEL BALLS 


FOR ALL PURPOSES. 














We are the Largest Producers of Steel Balls in 
Existence. 


We also Manufacture 


AUTOMATIC MACHINES 


For Turning, Drilling and Threading Metal Work of Every Description. 


Aa aa 


THE CLEVELAND MACHINE SCREW COMPANY, 


CLEVELAND, OHIO, and BIRMINGHAM, ENG. 
Agents: CHARLES CHURCHILL & CO., London and Birmingham. 





TAPPING MACHINES 


SELIG, SONNENTHAL & CO., European Agents, LONDON, 


And other Machine Tools described WOODWARD & ROGERS, 


in our New Catalogue “‘ H.” 
Write for it. Hartford, Conn., U. S. A. 
ENGLAND. 
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FATREMELY GOOD LATHES 


gmmansegar are familiar to the American Mechanic; to meet 
whose increasingly exacting requirements our 
line of improved Engine Lathes is offered 


STIFF, .« « POWERFUL, « « HEAVY. 
Cuts entire index of threads and feeds without 
altering a gear or belt. Produces a large per- 
centage more of work than the old type. :: 2: 














; = SIZES 14 IN. TO 42 IN. SWING. BEDS IN EVEN LENGTHS. 
‘te ledge & Shipley Machine Tool Co., 
Cincinnati, Ohio, tee |). S.A. 





Our Annealed CRESCENT STEEL CO. 


PITTSBURGH, PA. 


Die & Tool Steel CHICAGO, ILL. 


NEW YORK, N. Y. 





Saves Time, Labor, Money. DENVER, COL. 
Our New Wrapper. 





At an early date we shall/commence sending the 
American Machinist out rolled in a patented 
wrapper that will come off itself if each end of 
the package is held firmly and twisted— 
like this. 





- ui nnniqanonnnnvertl 
mossBERG AGRARVILLE BE CET 4 
PROVIDENCE eeu H 


* No, 2,Style A, »* 
| Single Acting 
Power Press. 


| PATENTED. 


Used for punching small blanks when 
fitted with automatic feeds, 


Capacity: At 150 revolutions per 
minute it will punch a blank 1°4 in. 
diameter and ;; in. thick from com- 
mon high brass. 

This press will do more work in a 
lesser time and in a better manner, 
than any other press made, and satis- 





Exhibition at Phila. Bourse. Don’t use a knife—T WIST IT. 





| — ateamnaiens The envelope does well enough where mail is 
| Mossberg & Granville 

| Mfg. Co. Providence, R. handled little, but where handled much, papers 
| N.Y. Store, 126 Liberty St. are often lost. 
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NEW YORK 38 Cortlandt Street 
BOSTON 50 Oliver Street. 
PHILADELPHIA. 512 Fidelity Mutua! Building. 


ES, BOILERS. 


AMES IRON WORKS, Oswego, N. Y. 








The Hayden & Derby Mfg. Co. 


Sole Manufacturers of 


a 


METROPOLITAN 


‘ 


OVERFLOW 


35,000,000 gallons of water are delivered every hour by 





world.” 
sent free. 
Offices and Salesrooms: 
111 Liberty Street, New York. 


6o South Canal Street 
Chicago, II, 


47 Pearl Street, 
Boston, Mass. 





Pittsburgh, Pa. 


Metropolitan Injectors. 





Metropolitan Injectors. 


Recognized as the ‘* Highest Standard in every country of the 
Send for book, Practical Information on Injectors, 


424 Telephone Building, 





| Consolidated Nickel-Seat Pop 
Safety Valve. 





For use on wO Warranted 
Stationary to open at 
and Marine the 
Boilers. pressure 
There has 
they are 
never been 
e set at and 
an explosion 
of a boiler § to close 
equipped ¥ tight after 
with a relieving 
Consolidat’d P 
boiler. 
Valve. 
200,000 in No 
use. leakage. 


Address Sole Manufacturers, 


The Consolidated Safety Valve Co., 


111 Liberty Street, New York. 





60 South Canal Street, 
Chicago, [ll 


47 Pearl Street, 
Boston, Mass. 


424 Telephone Building, 
Pittsburgh, Pa. 


| 
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The New Hand Milling Machine 


has a number of special features which are of great advantage. 









y The spindle head has a vertical lever feed and is accurately counter- 
balanced, making it possible to 'do light and sensitive milling on heavy 






Kenn work without danger of breaking cutters. 


te) 


am \ - ; Dy The spindle head can be locked at any position within the limit of its 


© r _ yg 
os cuts may be made of a uniform depth. 
The table has a rack feed operated by hand lever, and also a screw 


a — 
— - == feed operated by acrank. The change from one to the other can be made 
Ke = * 


instantly by tightening or loosening one screw. 


/ ° 
The spindle is geared, and has sufficient power to do quite heavy work 






when required. 


\P 
ey 
J 







adjustment, making it rigid with the frame, as in the case of an ordinary 






x hand milling machine. 






An adjustable stop is located above the head, so that any number of 








The knee has a vertical feed operated by crank, and the screw is pro- 
vided with ball-bearing thrust collars for reducing the friction. 

It is the best machine on the market for cutting Key-ways for The 
Woodruff Patent System of Keying. 


The Whitney Mfg. Co. 


Hartford, Conn., U.S.A. 
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: ‘ , Because a Tube like this of 
To Bicycle Riders 


ns 


WE MAKE OUR TUBE 
or FIFTY CARBON STEEL 






DHHS OH AH 






.50% 
CARBON 


STEEL 









Bicycle safety depends almost wholly on the strength of the tubing [7 . 
used. The steel for our tubing is selected for its especial resistance to WW Is just as strong as 
bicycle strains regardless of expense in manufacture. a5 a Tube like this of 


The margin of safety is greatly increased by the use of this tube. 





a/e 


Ni 
“XZ 
\ 


Z3s| Every bicycle manufacturer should use it; leading ones do; every 
45\5| dealer should demand it; every rider should insist on having it. 


Send for catalogue. 


THE POPE TUBE CO., Hartford, Conn. 






25% 
CARBON 


STEEL 























While weight for weight in a Bicycle FIFTY CARBON Steel will last so long 





J3HCHGHCHOHOHCHE] HCH GHSHCHSHSHGHOHGHGHOHSHSHOHCHGHCHGHOH OH CHO} O}.0} ONC} CH SHOHOHGHGHSHGHSHOHOHOHSHSHOHGHSHOHGHCHOHOHGH a 


and TWENTY-FIVE CARBON Steel will last only solong [x 
SCHOO OOOH OOOOH OHO OHHH CHOCO CHO} OOH? OHHH} OHOHOHOHOHOHOHOHSHSHDE 


-- aieaicinaasinnansiniasinsinsinsiinsnaiasinsasintasinsesinsntnsneniesasintntnsndetnintntnenenacsnanses 
2) 





a NS 


Se a es 
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IF YOU NEED 


Machine Tools 


COMMUNICATE WITH 


HILL, CLARKE & CO., 


156 Oliver St., 12 So, Canal St., 


BOSTON, MASS. CHICAGO, ILL. 








Polishing Lathe No. 7 on Column. 
A very rugged machine. Long bearings. Ring 


oilers. 
DIAMOND MACHINE CO. 
Chicago, Its. PROVIDENCE, R. 1., U.S.A. 





NEW PROCESS——_—~ 
RAW HIDE PINIONS 


For Electric Motors and all 
High-speed Machinery. 
NOISELESS. CLEANLY. DURABLE. 


New Process Raw Hide Bushings. 


Che New Process Raw Hide Co. 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U. S. A. 
THE BURR PATENT.... 


Steel Safety Lift Block, 


Light and portable, cheap 
and durable. 

A self-locking rope tackle 
block that will lock without 
fail, hanging straight, upside 
down, lying flat, or at any angle. 

Runs as freely as an ordinary 








, 
a y rope tackle block. Holds more 
A a4 securely than a chain block. 
a Locks instantly and does not 

q cut the rope. Allows the load 
, to be lowered safely and slowly, 


the operator using only one 
hand. Can not stick nor jam 
when the load is to be lowered 











For Electric Work it is the 
most convenient, most 
positive wire stretcher 
on the market. . 


Adopted by the Penna. R. R. Co. 


Send for descriptive 
circulars and prices. 


THE BURR MFC. CO., 
1000 185, 823 Society for Savings Bldg. 


Cleveland, 0., U.S. A. 

















D. SAUNDERS’ SONS, ticmig ty 





Aaa 


Steam and Gas Fitters’ Hand Tools. 





Pipe-Cutting, 
Threading and 


x . 
Send for Circular. Rs tel 


friction of parts than any other pipe cutter made. 


Manufacturers of 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity with 
strength and lightness. Easily adapted to various sizes of pipe. 
No loose parts to become detached and mislaid. 


Rolling instead of sliding motion. 
All wearing surfaces are of tool steel hardened. Lesa 





Improvements for 1898 


Beginning with the new year, the AMERICAN 
MACHINIST will be printed in a new printing plant 
from entirely new types throughout. $ 


The Contents will be found on page g with the 
Alphabetical Index to Advertisements. 


The Buyers’ Finding List will be discontinued. 


The entire front page, under the heading, will 
be given for the price of the former smaller 
space—uamely, $100 per issue. It can not be 
bought permanently by anybody—it’s a special 
space atly advertiser can have when vacant. It 
is sold for all the issues to February 12. 


Who's next? 





F you want to be 1 of a 1000 to own the only au- 
thentic history of railroading, you should send for 


a copy of 


The Worlds Railway 


It contains sketches and half-tone illustrations (in 
colors) of the various steps of railroad development, 
from the first tea kettle on wheels to the ‘ gag” and 
other late locomotives. 


It traces their progress in an interesting manner, 


gives portraits of many of the inventors and pioneers, 


and is without exception. the finest book of its kind in 
existence—velvet faced leather cover. It cost $16 to 
make—publishers failed—we sell it for $7.50 and ex- 
press charges. 

Locomotive Engineering, 
If you are interested in railway 253 BROADWA _& 


work, send for a sample copy - y 
of ‘Locomotive Engineering.” NEw YORK. 
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Lowest Cash Discounts 
allowed on Architec- 
tural, Scientific, Elec- 
trical, Mechanical, In- 
dustrial and Technical 
. Coste ue and Discount Sheet Free. 
WILLIAM T. COMSTOCK, 
23 Warren St., New York. 
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ADJUSTABLE 


YET 


SOLID. 


OTT. MERGENTHALER & CO., Baltimore, Md. 


PRACTICAL BOD KS 


SCIENTIFIC 
ELECTRICAL 
CATALOGUE FREE. 
PHILADELPHIA BOOK CO., 
NINTH STREET, PHILADELPHIA, PA. 


Elevator 
Albro- Clem “¢., 
7th St. 


and 
Glenwood Ave., 


Phila., Pa. 


} 
Makers of the 


AlbroWorm 


AND 


Worm Gear 


Consumes less power 
and gives better re- 
sults any other 
system. Proofs cheer- 
fullw furnished. 


E.W.BLISS CO. 


1 Adams St., Brooklyn, N. Y. 
CHICAGO OFFICE : 96 W. Washington St. 


EUROPEAN OFFICE : 
39 Rue Caumartin, Paris. A. WILZIN, Manager 


Designers and Builders of 
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Buyers’ Finding List. 
AIR COMPRESSORS. 
Clayton Air Compressor Works, New York. 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co.. New York 
Sperry Engineering Co., Cleveland, O. 
BALLS, STEEL. 


Cleveland Machine Screw Co., Cleveland, O. 


BEARINGS, ROLLER. 


Hyatt Roller Bearing Co., 
Mossberg & Granville Mfg. Co., 
m & 


Harrison, N. J. 
Providence, 


BELTING. 


Main Belting Co., 


BICYCLES. 
Pope Mfg. Co., 


BICYCLE TOOLS. 


Baker Bros., Toledo, O. 

Brown & Sharpe Mfg. Co., Providence. R. I. 
Geometric Drill Co., New Haven, Conn. 
Hendey Machine Cos Torrington, Conn. 
Kempsmith Machine Tool Co., Milwaukee, 


Wis 
McCabe, J. J.. New York. 
Wells Bros. & Co., Greenfield. Mass. 
Woodward & Rogers, Hartford, Conn, 
BICYCLE TUBING. 


Pope Tube Co., Hartford, Conn, 
BLOWERS. 


American Gas Furnace Co., New York, 
Buffalo Forge Co., Buffalo, ‘N. 
Roots Co.. P. H. & F. M.. Connersville, Ind. 


BOILER TUBES. 
National Tube Works, McKeesport, Pa. 
BOLT CUTTERS. 


Acme Machinery Co., Cleveland, O. 

Detrick & Harvey Machine Co., Baltimore,Ma. 
Webster & Perks Tool Co., ringfield, oO. 
Wells Bros. & Co., Greantleid, Mess 


BOOKS. 


Baird & Co.. Henry corey, _reaneayetn, Pa. 
Comstock, Wm. T.. New Y 


Philadelphia, Pa. 


Hartford, Conn. 


Henley & Co., N. W., New Y a 
Philadelphia Book Co., Philadelphia, Pa. 
Wiley & Sons, John, Tew York. 


BORING AND TURNING MILLS. 


Betts Machine Co., Wilmington, Del. 
Bickford, H., Lakeport, N. H. 
Bickford Drill & Tool Co.. Cincinnati, O. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Niles Tool Works Co., Hamilton, O, 


BORING MACHINES. 


Beaman & Smith. Providence, R. I. 
Betts Machine Co.. Wilmington, Del. 
Newark Machine Tool Works, Newark, N. J. 


BUSHINGS. 
Hyatt Roller Bearing Co., Harrison, N. J. 
New Process Kaw Hide Co., syracuse, N. Y. 


CALIPERS. 


1. T. Slocomb & Co.. Providence, 
Smith, E. G., Columbia, Pa, 


CAMS. 


Mossberg & Granville Mfg. Co., 
| a 8 


m. 1, 


Providence, 


CARBORUNDUM WHEELS. 


Carborundum Co., Niagara Falls, N. Y.? 


CARBORUNDUM, CLOTH & PAPER, 


Carborundum Co., Niagara Falls, N. Y. 
CASTINGS, ENGINE. 


Mianus Electric Co., Mianus, Conn, 


CASTINGS, MALLEABLE, 
Acme Malleable Iron Works, Buffalo, N. Y, 


CHUCKS, DRILL. 


Almond, T. R., Brooklivn, N. Y. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, Conn. 

Trump Bros. Mch. Co., Wilmington, Del. 

“——— Machine Co., D. E., New London, 
onn, 








ons oe  ) 
Merrell’s 


° Pipe Threading and 
Cutting Machines. 








SEND FOR CATALOGUE, 


THE MERRELL MANUFACTURING CO. 
190 Curtis St., TOLEDO, 0., U.S. A. 





Lonpvon, August Eggers. Brusseie, A. Hennuy. LuceReng, 
Franz L. Meyer. (upistianta, C.S. Christensen, Paris, 
L. Masson & Co. Vienna, White, Child & Beney. 








DIXON’S 
TRACTION 


BELT DRESSINC 


It absolutely prevents a belt from 
slipping. Thoroughly preserves the 
leather and protects the elasticity 
of the belt. Warranted to give satis- 
faction. It will pay you to send for 
our circulars and prices. 


JOS. DIXON CRUCIBLE CO. 


JERSEY CITY, N.J. 


ESSOP'S 
TOOL STEEL 


91 John St., NEW YORK. 


IRON WORKING MACHINERY 


AND ALL KINDS OF 


MACHINE SHOP SUPPLIES. 
COLCORD & SANDERSON 


502 N. Second St., St. Louis, Mo. 


“? BENTELSMARGEDANT 
ss > COMPANY 























date; JRER 


WooDWORKING HAMILTO N,O. 


MACHINERY * U'S‘A: + 


CAULKING 


@ Boiler seams, beading flues, chipping 
and similar work is done cheapest and 
best and quickest with the Chouteau 
Pneumatic Hammer.—Prove it to you. 











U. S. METALLIC PACKING CO., 
425 N. 13th St., Philadelphia, Pa. 





CHUCKS, LATHE. 


Cushman Chuck Co., Hartford Conn. 
Errington, F, A., New York. 

Hoggson & Pettis M e Co., New Haven, Cons, 
Horton & Son Co., Windsor Locks, Conn, 
Skinner Chuck Co.. New Britain, Conn. 


CLAMPS. 
Le Count, Wm. G., 


COMPRESSED AIR SHOP TOOLS. 


Clayton Air Compressor Works, New York, 


CONES, FRICTION. 


Evans Friction Cone Co., 


COUNTERSHAFTS. 


Builders Iron Foundry, 


COUPLINGS. 
Stuart’s Foundry and Machine Works, R. J., 
New Hamburgh, N. ¥. 


So. Norwalk, Conn, 


Boston, Mass. 


Providence, R. I, 


CRANES. 
Burr Mfg. Co., Cleveland, O. 
Maris Bros.. Philadelphia, Pa. 


Pawling & Harnischfeger, Milwaukee, Wis, 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 


CUT TING-OFF MACHINES. 
Hurlbut-Rogers Mach.Co., So. Sudburv, Mass, 


DIES, SCREW-CUT TING. 


Acme Machinery Co., Cleveland, O. 
Geometric Drill Co.. New Haven, Conn, 
Hart Mfg. Co., Cleveland, QO. 


DRAWING INSTRUMENTS, ETC, 


Alteneder & Son, Theo., Philadelphia, Pa, 
Keuffel & Esser. New York 
Mackey Print Paper Co., Pittsburg, Pa, 


DRAWING TABLE. 


Spooner & Hall, Grand Rapids, Mich, 


DRILLING MACHINES. 
Aurora Tool rate. Aurora, Ind 
Barnes Co., W. F. & John. Rocktord, Ill, 
Beaman & Smith. Prov idence, a 
Betts Machine Co., Wilmington, Del. 
Bickford Drill & Tool Co.. Cincinnati, O, 
Billings & Spe ncer Co., Hartford, Conn. 
Blundell & Co., Henry, * Prov idence, R. I. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
Davis & Egan Mch. Tool Co , Cincinnati, O. 
Dreses, Mueller & Co., Cincinnati, O. 
Dwight Slate Machine Co. Hartford, Conn. 
Foote, Barker & Co., Cleveiand, O 
Gang, Wm. E. & Co., Cincinnati, O. 
Gould & Eberhardt, Newark. N. pa 
Lodge & Shipley Mch. Tool Co., Cincinnati, O. 
McCabe, J. J., New York. 
Prentice Bros., Worcester. Mass. 
Prentiss Tool & Supply Co., New York. 
Sibley & Ware, South Bend, Ind. 
Stover Novelty Works, Freeport, Il. 
Timolat, J. G., New York. 


DRILLS, TWIST. 
Cleveland Twist Drill Co., Cleveland, O. 
Morse Twist Drill & Machine Co., New Beé 
ford, Mass. 
Standard Tool Co., Cleveland, O. 
T. & B. Tool Co., Danbury, Conn. 


DROP FORGINGS. 
Billings & Spencer Co., Hartford, Conn, 
Wyman & Gordon, Worcester, Mass. 


ELECTRIC MACHINERY. 


C. & C. Electric Co., New York 
Westinghouse Elec, Mfg. Co., 


ELEVATORS. 
Albro-Clem Elevator Co.. Philadelphia, Pa. 
Moline Elevator Co., Moline, Ill. 
Morse, Williams & Co., Philadelphia, Pa, 


EMERY WHEELS. 


Hampden Corundum Wheel Co., Brightwood, 
Mass. 

Norton Emery Wheel Co., Worcester, Mass, 

Safety Emery Wheel Co., Springfield, O, 


ENGINES, GAS AND GASOLINE. 
Foos Gas Engine Co., Springfield, O. 
Mietz & Weiss, New York. 
New Era Iron Works, Dayton, O. 
Otto Gas Engine Works, Philadelphia, Pa, 
Springfield Gas Engine Co., Springfield. O. 
Watkins Co., F. W. Cincinnati, oO. 
Weber Gas and Gasoline Engine Co., Kansas 

City. Mo. 

Webster Manufacturing Co. Chicago Il. 
Witte Iron Works Co., Kansas City, Mo. 
Wolverine Motor Works, Grand Rapids, Mich, 


Pittsburg, Pa. 
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ENGINES, STEAM. 


American Engine Co., Bound Brook, N. J. 
Ames Iron Works, Oswego, N. Y. 

Forbes & Co., W. D., Hoboken, N. J. 
Frick Co., The, Waynesboro, Pa. 
Toomey, Frank, Philadelphia, Pa. 


FITTINGS, PIPE. 
Kelly & Jones Co.. New York 
Tignt Joint Co., New York. 


FORGES. 


American Gas Furnace Co., New York. 
Buffalo F »1ge Lo., Buffalo, N. Y. 


#URNACES, GAS 


American Gas Furnace Co., New York, 


GAGES. 


Bristol Co., Waterbury, Conn. 

Brown & Sharpe Mfg. Co., Providence. R. I. 

Rogers, John M., Boat, Gauge & Drill Works, 
Gloucester City, N. J. 

Wyke & Co., J., East Boston, Mass. 


GEAR CUTTERS. 


Brown & Sharpe Mfg. Co., Providence, R, I. 
Gould & Eberhardt, Newark, N. ]. 
Starrett & Co., L. S., Athol, Mass. 


GEAR CUT TER-CUT TER GRINDERS. 
Gould & Eberhardt, Newark, N. J. 


GEAR CUTTING MACHINES, 
AUTOMATIC. 


Buitman & Co., F. H., Cleveland. O, 
Gould & Eberhardt, Newark, N. J. 


GEAR CUTTING MACHINES. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark, N. J. 


GEARS. 


Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Boston, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston Mass. 

Shriver & Co., T., New York. 


GRAPHITE, LUBRICATING. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 


GRINDERS, CENTER. 


Barker & Co.. William. Cincinnati, O. 

Norton Emery Wheel Co., Worcester, Mass, 
GRINDER, TOOL. = 

Barnes Co., W. F. & John. Rockford, Il. 

Cincinnati Milling Machine Co., Cinc nnati, O. 

Gisholt Machiae Co., Madison, Wis. 

Norton Emery Wheel Co., Worcester, Mass. 


GRINDER, TWIST DRILL. 


Eames Co., G. T., Kalamazoo, Mich, 


GRINDING AND POLISHING 
MACHINES. 

Besly & Co., Chas, H., Chicago, III. 
Builders Iron Foundrv. Providence, R. I. 
Davis & Egan Mch. Tool Co.. Cincinnati, O. 
Diamond Machine Co.. Providence, R. Ii. 
Landis Tool Co,, Waynesboro, Pa. 
Ransom, Perry, Oshkosh, Wis. 
Webster & Perks Tool Co., Springfield, O. 


GRINDING MACHINE, CUTTER. 


Cincinnati Milling Machine Co., Cincinnati, O. 


GRINDING MACHINE, UNIVERSAL. 


Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Cincinnati, O. 

Diamond Machine Co., Providence, R, I. 

Landis Tool Co., Waynesboro, Pa. 
HAMMERS. 

Billings & Spencer Co., Hartford, Conn 

Bliss Co., E W., Brooklyn, N. Y. 

Williams, White & Co., Molire, Il. 


(INDEX CENTERS. 

Cincinnati Milling Machine Co., Cincinnati, O. 
INDICATORS. 

Robertson & Son, Jas. L., New York, 
INJECTORS. 

Hayden & Derby Mfg. Co., New York. 

Rue Mfg. Co., Philadelphia, Pa. 
INSURANCE, STEAM BOILER. 


Hartford Steam Boiler Inspection & Insurance 
Co., Hartford, Conn, 


JACKS, HYDRAULIC, 


Watson-Stillman Co., New York, 


A DIAt 
WLS 


Win. E, Gang & Co. 


No. 1108 


> waa Harrison Ave., 


== 








Cincinnati, 
Ohio, U.S.A. 


z . 
WM \ - : 
eit é. Write .or Circulars. 


$5.00 


Will Buy This 


_. AdsusTaBLe Drawing TABLE, 
For the Architect, Artist, En 
gineer, Student and Househokl. 

Size of top W x 30. 
Shipped knocked down, 
Send for descriptive circular. 
SPOONER & HALL, Selling Agts., 
Grand Rapids, Mich. 











NEW CATALOGUE. 


We have just issued a New 
Catalogue, 112 pages, of our Fine 
Mechanical : Tools : and : Milling 
Cutters. It will be sent to anyone 
who asks for it. 


Ls STARRETT saci 
ATHOL, MASS., U.S.A. 
New York Office, 126 Liberty St. 
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KEYWAY CUTTERS. 


Baker Bros., Toledo, O. 
Mitts & Merrill, Saginaw, Mich. 


LATHES (see also Turret Lathes). 


Barnes Co.. W. F. & John. Rockford, IIL 
Bement, Miles & Co., Philadelphia. Pa, 
Bradford Mill Co., The. Cincinnati, O. 
Bullard Machine Tool Co., Bridgeport. Conn, 
Davis & Egan Mch. Tool Co., Cincinnati, O, 
Fay & Scott, Dexter, M« 

Fineld Tool Co.. Lowell, Mass 

Flather & Co., Nashua, N. H 

Gould & Eberhardt, Newark, N. J. 

Hendey Machine Co., Torrington, Conn, 

Hill, Clarke & Co., Boston, Mass, 

Le Blond, R. K, .Cincinnati, O 

Lodge & Shipley Mch. Tool Co., Cincinnati, oO. 
McCabe, J. J.. New York. 

New Haven Mfg. Co., New Haven, Conn, 
Niles Tool Works Co., Hamilton, O, 

Niles Tool Works Co.. New York. 

Ober Lathe Co., Chagrin Falls, O. 

Oliver, W. W., Buffalo, N. Y. 

Pratt & Whitney Co., Hartford, Conn. 
Prentice Bros,, Worcester, Mass. 

Prentiss Tool & Supply Co., New York. 
Keed Co., F. E., Worcester, Mass. 

Sebastian Lathe Co., Cincinnati, O. 

Seneca Falls Mfg. Co.. Seneca Falls. N. Y. 
Springfield Machine Tool Co., Springfield, O, 
Streit Mch. Co., A , Cincinnati, O 

Walcott & Son, Geo. D., Jac kson, Mich 


Waltham Watch Tool Co., Springfield, Mass, 
Warner & Swasey, Clevelana, O. 
LUBRICATORS. 


Kelly & Jones Co., New York 


MACHINE TOOLS. 
Beaman & Smith, Providence, R. I. 
Betts Machine Co , Wilmington, Del. 
Brown & Sharpe Mfg. Co., Providence, R. I, 
Davis & Egan Mch. Tool Co., Cincinnati, O, 
Doan & Co., J. B., Chicago, Il. 
Fay & Scott, Dexter, M« 
Flather & Co., Nashua, N. H. 
Sellers & Co.. Inc., Wm., Philadelphia. Pa. 
Springfield Machine Tool Co., Springfield, O, 
The Whitney Mfg. Co., Hartford, Conn. 
Waltham Watch Tool Co., Springfield, Masa, 


MACHINISTS’ TOOLS AND SUPPLIES. 


Besly & Co., Chas. H., Chicago, I). 
Colcord & Sanderson, St. Louis, Mo. 


MILLING CUTTERS. 


Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Cincinnati, O, 

Davis & Egan Mch. Tool Co,, Cincinnati, 6 

Ingersoll Milling Machine Co., Rockford, Ill, 

Reinecker, J. K., Chemnitz-Gablenz, Ger- 
many. 

Starrett Co., L. S., Athol, Mass, 


MILLING MACHINES. 


Adams Co., Dubuque, la 

Beaman & Smith, Providence, R. I. 

Brainard Milling Machine Co., Boston, Mass, 

Brown & Sharpe Mfg. Co., Providence, R. I, 

Cincinnati Milling Machine Co.. Cincinnati, 0, 

Clough, R. M., New Haven, Conn. 

Davis & Egan Mch. Tool Co., Cincinnati, O. 

Forbes & Co., W. D.. Hoboken, N. Jj. 

Garvin Machine Co., New York 

Gould & Eberhardt, Newark, N. J. 

Ingersoll Milling Machine Co., Rockford, Il, 

Kempsmith Mch. Tool Co., Milwaukee, Wis, 

McCabe, J. J.. New York. 

Mergenthaler & Co., Ott.. Baltimore, Md 

Mossberg & Granville Mfg. Co., Providence, 
R 

Oestertlein, W., Cincinnati, O 

Waltham Watch Tool Co., Springfield, Mass, 


MOLDING MACHINES. 
Tabor Mfg. Co., Elizabeth, N. J. 


MOTORS, ELECTRIC. 
Cc. & C. Electric Co., New York. 
Daliett & Co., Thos. H., Philadelphia, Pa, 


MOTORS, WATER. 


Backus Water Motor Co., Newark, N. J. 


PACKING. 


Peerless Rubber Mfg. Co., New Yor’ 
U.S Metallic Packing Co,., Philadelphia, Pa 


PAINT. 
Jos. Dixon Crucible Co., Jersey City, N. J. 


PATTERN MAKERS’ MACHINERY, 


Baker Bros.. Toledo, O 
Fav & Scott, Dexter, Me. 
The Egan Co., Cincinnati, O. 


PERFORATED METALS. 
Harrington & King Perforating Co., The 
Chicago, Ill. 
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PHOSPHOR BRONZE. 


Phosphor Bronze Smelting Co., Ltd., Phila- 
delphia, Pa. . 


PIPE CUTTING AND THREADING 
MACHINES. 

Sometcong Mis. Co., Beiter 

Bignall & Keeler Mig. 


rt, Conn 
n Hawardsvilie, Ill. 
Crrtis & Curtis, Bri kepe 


Merrell Mfg. Co., Toledo, — 
Daunders’ Sons, D.. Yonkers, N. Y. 


PIPE, WROUGHT. 
National Tube Works, McKeesport, Pa. 


PLANERS. 


Bement. Miles & Co., Philadelphia, Pa. 
Betts Machine Co., Wilmington, Del. 

Davis & Egan Mch. Tool Co., Cincinnati, O. 
Detrick & yt Mach. Co., Baltimore, Md. 
Gray Co., G. incinnati. 0. 

Hendey Machine Co em, Conn. 
McCabe, J. “di: New York 

Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co.. New York. 

Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & § Supply Co.. . New York. 
Whitcomb Mfg. C orcester Mass. 


POLISHING WHEELS. 
Compress Wheel Co., Chicago, II1. 


POLISH, METAL. 
Hoffman, Geo. W., 


PRESSES. 
Barnes Co., W. F. & John, Rockford, III. 
Bliss Co., K. W., Brovgiyn, N. Y. 
McCabe, J. J.. New York. 
aaes S Granville Mfg. Co., Providence, 


Indianapolis, Ind. 


Prentice Bros., Worcester, Mass. 

Springfield Machine Tool Co., Springfield, O. 
Stiles & Fladd Press Co., Watertown, N. Y 
Toledo Machine & Tool Co., The, Toledo, O 


PRESSES, HYDRAULIC, 


Watson & Stillman Co., New York. 


PROTRACTORS. 
Coffin & Leighton, Syracuse, N. Y. 
PULLEYS. 
Cresson Co., George V., Philadelphia, Pa. 
Reeves Pulley Co., Columbus, Ind. 


PJNCHES AND SHEARS. 
Long & Allstatter Co., Hamilton, O. 
McCabe, J. J.. New York. 
New Doty Mfg. Co.. Janesville, Wis. 
Williams, White & Co., Moline, IIl. 


RACK CUTTING ATTACHMENT. 
Ciucinnati Milling Mach. Co., Cincinnati, O. 


RAW HIDE. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shultz Belting Co., St. Louis, Mo. 


REAMERS. 
Morse Twist Drill & Mch. Co., New Bedford. 
Mass 


ROLLING MILLS. 


i Nad & Granville Mfg. Co., Frovidence, 
es 


RUBBER GOODS. 
Peerless Rubber Mfg. Co., New York. 


RULES. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Coffin & Leighton, Syracuse, N. Y. 


RUST PREVENTATIVE. 


Golding & Co., Boston, Mass, 


Columbia University, New York. 
International Correspondence Schools, Scran 
ton, Pa 


SCREENS, PERFORATED METAL. 
Harrington & King Perf. Co., Chicago, Il. 


SCREW MACHINES (see Turret Lathes) 


SCREWS, MACHINE. 


Cincinnati Screw and Tap Co 
Worcester 
Mass. 


oO 


—o- 
“Ge. Woresster 


Machine Screw 





PLZZ ee 
0 @ © 0 © 


THE. PEARL. COUNTER 


3LE DURABLE hh ad de 13 











The C & C Slow Speed 
Closed Ironclad Motor 


Is especially designed for hard service in 

mills and factories. Can be placed in any 
osition and belted, direct connected or 
ack-geared to its work. 


Highly Efficient and Non-Sparking. 
ALsAbsaba 
Complete Electric Power Transmission Systems. 


The C & C Electric Company, 
147 Liberty St., New York. 


FOREIGN AGENTS 


Wanted in every country to handle 


U.S.METAL POLISH. 
Polishes all kinds of Metals. 
Best, Cheapest and Goes Furthest. 
SAMPLES FURNISHED FREE. 
Established 1884 Highest Award World’s Fair, Chicago, 1893. 
GEO. W. HOFFMAN, 296 E. Weiastes St., 
INDIANAPOLIS, IND., U.S.A 


WHITCOMB PLANERS. 


Hand and Power. 


Punches and Shears, 


MANUFACTURING 
COMPAN 
























3 
Worcester, Mass. 
English Agts, Seiia, Son- 
WRNTHAL €o.. London. 


HENRY CAREY BAIRD . & CO., 
Industrial Publishers, Booksellers and Importers 


810 Walnut Street, PHILADELPHIA. 


t@-Our New and Revised Catalogue of Practical one 

Scientific Books, 88 es, 8vo, and our other Catal 
and Circulars, the whole covering every branc ot 
4 











Science applied to the Arts, sent free and free of 
age | to pany one in any part ‘of the world who 


Thos. H. Dallett & Co. 


PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, 

Boiler Shell Dvills, 
ELECTRIC 
DRILLS. 























SCREW PLATES, 


Weils Bros. & Co., Greenfield, Mass. 


SEPARATORS, OIL. 
Springfield Separator Co., Springfield, Vt. 


SHAFTING BOXES, 


Hyatt Roller Bearing Co., 


SHAPERS, 
Betts Machine Co., Wilmington, Del. 
Davis © Sane Machine Tool Co., The, Cincia- 
nati, O. 
Gould & Eberhardt, Newark, N. J 
Hendev Machine Co.. Torrington. Conn, 
Kelly Machine Co., R. A., Xenia, O. 
McCabe. J. J.. New York. 
Morton Mfg. Co., Muskegon Heights, Mich. } 
Pratt & Whitney Co., Hartford, Conn. 
Smith & Mills. Cincinnati, O. 
Springfield Machine Tool Co., Springfield,2O. 
Walcott & Son, Geo. D., Jackson, Mich. 


SHEARS. 
Bethlehem Fdy. & Machine Co., South Beth- 
lehem, Pa. 


SLOT TERS. 
Betts Machine Co., Wilmington, Del. 
Davis & Egan M. T. Co., Cincinnati, O. 


SPACING TABLES. 


Long & Allstatter Co., Hamilton, O. 


SPECIAL MACHINERY. 


Beaman & Smith, Providence, R. I. 


STEEL. 
Crescent Steel Co.. Pittsburg, Pa. 
oer & Son., Wm., New York, 


Harrison, N. J. 


ones & Co., B. M., Boston, Mass. 


TAPPING ATTACHMENT. 
Beaman & Smith, Providence, R. I. 
Errington, F. A., New York. 


TAPS AND DIES. 
Besly & Co., Chas. H., Chicago, II. 
Saunders’ Sons, D., Yonkers, -. we 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 


TOOL CATALOGUE. 
Strelinger & Co., Chas. A., Detroit, Mich, 


TOOL HOLDERS. 
Armstrong Bros. Tcol Co., Chicago, Ill. 
Gould & Eberhardt, Newark. N. 
Hugh Hill Tool Co., Anderson. Ind. 


TOOLS, MECHANICAL, FINE. 
Brown & Sharpe Mfg. Co.. Providence, R., I. 
Starrett Co., L. S., Athol, Mass. 


TURRET LATHES (Screw Machines). 
Brown & Sharpe Mfg. Co., Providence, R. L 
Bullard Machine Tool Co., ya Conn. 
Cleveland Machine Screw Co.. Cleveland, O, 
Davis & Egan Mch. Tool Co., Cincinnati, O, 
Dreses, Mueller & Co., Cincinr ati. O. 

Garvin Machine Co., New York. 

Gisholt Machine Co.. Madison, Wis. 

Jones & Lamson Machine Co., Springfield 
Lodge & Shipley Mch. Tool Co., Cincinnati, O. 
McCabe, J. J., New York, 

Pearson Machine Co., Chicago. M1. 
Springfield Machine Tool Co., Springfield, O, 
Warner & Swasey, Cleveland, O, 


VALVES. 
Consolidated Safety Valve Co., New York. 
Jenkins Bros., New York 
Kelly & Jones Co., New York 
Robertson & Son, Jas. L., New York. 


VALVES, POP SAFETY. 


Consolidated Safetv Valve Co., New York. *! 
Crosby Steam Gage & Valve Co., Boston, 
Mass. 
WIRE MACHINERY. 
Goodyear, S. W., Waterbury, Conn. 
WOODWORKING MACHINERY. 
Bentel & Margedant Co., The, Hamilton, 0, 


The Egan Co., Cincinnati, O. 


WORM GEARS. 


Albro-Clem Elevator Co., F hiladelphia, Pa, 
Morse, Williams & Co., Philadelphia, Pa. 
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MODERN STYLE TOOLS 


AT SPECIAL LOW PRICES. 


LATHES. UPRIGHT DRILLS. 


10 in. x 4 ft. Reed. Barnes Friction disk. 
12 rm x5 ft. Reed. Barnes 20 in. hand feed, 
43 in. x 6 ft. Ames. Prentiss 21 in. bk gd. 
13 in. x 6 ft. Blaisdell. Karnes 22 in. complete. 
14 in. x 6 ft. Reed. Aurora 28 in. complete. 
16 in, x 6 ft. Reed, Prentice 830 in. complete, 
16 in, x 6 ft. Bogert, Taper. 
16 in. x 7 ft. Pratt & Whitney. Nil RADIAL DRILLS. 
16 in. x 12 ft. Bullard Nites, 100 tn. owing. 
18 in, x 8 ft. Flather Baush 110 in. swing. 

4 4 : Baush, 160 in. swing. 


90 in. x8 ft New Haven. 
38 in, x 12 ft. New Haven, MILLING MACHINES. 
24 in. x 12 ft, Putnam. nee! “ 

M4 in. x 22 ft. Fifield. Garvin Na. 8, hand. 
26 in, x 10 ft. Fifield. rs 
26 in. x 12 ft. Putnam. it - 
30 in. x 14 ft, Fitchburg. 
38 in. x 18 ft. Fifield. 


SHAPERS. 


12 in. crank, Prentiss. 

14 in. crank, Gould & Eber 
14 in. trav. head, Fitchburg. 
94 in. friction, Herdey. 


PLANERS. 


29 in. x 5 ft. Putnam. 
24 in. x 6 ft. Pond. 
26 in. x 8 ft. Niles, 2 heads, 


nnati No. ?, auto. feed. 
niversal, Kempsmith, tool size. 
Universal, Brown-Sbarpe, No. 4. 
SCREW MACHINES. 


ies & Lamson 9-16 in. wire feed. 
I ] 





GRINDING MACHINES. 
Gisholt Tool Grinder 
Cincinnati Tool Grinder. 
Brown & Sharpe, No. 2. surface. 
Diamond, No. 1, niversal. 


30 in. x6 ft Rochester. MISCELLANEOUS. 

30 in. x 8 ft. Hewes & Phil. Bolt Cutter, 1 1-4 in., National. 
82 in. x 8 ft. New Haven. Stiles Presses, Nos. | and 2, 

36 in. x 8 ft. Bement Cut-off Mac hines. 2 ae 3 in. 

36 in. x 10 ft. Fitchburg. Her es ng and Drilling Machine. 
48 in. x 16 ft. Putnam. Boile 


J. Je McCABE, 


{4 DEY STREET, 


.» « Successor to... 
E. P. Bullard’s N Y. Machinery Warerooms. 


Pratt & Whitney No. 0, auto. feed. 


No, 2 wire feed. 


NEW YORK, 


SECOND-HAND 


MACHINERY. 


MILLING MACHINES. 
o. 1 Garvin Universals. 

1 No. 1 Cincinnati | niversal. 

1 No. 4 Kempsmith, plain. 

1 P. & W., Grant pattern. 


DRILLS. 


ENGINE LATHES. lex a 


14 in. x 3 ft. 6 in. Putnam. 
15 in. x 6 ft, Dustin. 

l5in, x6 ft, W. & L. 

16 in, x 5 ft, Ames. 

16 in, x 7 ft. D. & H. 

18 in. x 8 ft. D. & H. 1 94 in. Harris, Bk. G’d. 
24 in. x 13 ft. L. & M., special. | | 34 in. Harris, Bk. G’d 
21 in. x 9 ft. P, & W., elev. rest) 1 3 Spin dle, Hendey. 
1 
1 


and taper att. No, 3 4-Spindle, Garvin. 
1 ¥7 in, x 10 ft, i a it 6- Sp yindle, Quint, turret drill. 
1 28 in, x 12 ft. aL. 
1 32 in. x 13 ft. Bemen SCREW ae CHUCKING 
1 32 in. x 16 ft. Putnam, MACHINES. 





1 48 in, x 18 ft. G. & S. 1 No. 2 P. & W., Wire Feed. 
1 Pit Lathe, 72 in. "and 18 ft. 1 No, 4 Windsor, We 
1 No ow indsor, F. eB. F. 
PLANERS. 1 No. 2 Niles, wi 
1 16 in, x 16 in. x 3 ft. Hand Feed, | 1 18 in. P.& W. “Chu king, with 
1 24 in. x vd in. x 6 ft. Powe Bk. G., F.C, and P, 
124in. xv4in. x7 ft. LL & M. “MISCELLANEOUS. 
1 26 in. x 261 x9 ft ere ason. in. Niles B. & : ‘- 
1 30 in. x 30 in. x 10 ft s 
a x cE in, x 12 ft. Gray, with . ft. "Portable Riveter. 
wo heads. 
q ‘ , 1 Heavy Geared > plitting Shear. 
136 in. x 36 in. x 12 ft. Powell, | 1 Whiton 4 in, Centering Mch. 
wit G00 Dente. 5 Chenaiae Winames 
en 16 ’ . ireu y 
136 in. x in. x 18 ft. Wm. 1 2 in, Washburn Twist D 


(srinder, 


llers. 
. 29 ‘tt. P 4 . 
148 in. x 32 in. x6 ft. P. M. T-) 1 Garvin Cutter Grinder No, 8. 








i 
| 
a echo 1 No. ¥ Bement Hor, B, & D, Mch 
1No. 0 Newark Hor. B, & D, Meh. 
SHAPERS. 1 No. # Pedrick & Ayer Cyl. B " 
19 in. Travelling Head, Wm. Sel 1 vin, H. & R, ¢ utting Mac 
lers. $ Bolt Cutters, different sizes 
113 in. Travelling Head, Bement 0 in. New Haven Slotter. 
112 in. Crank Mot , *pringtield. inders Pipe Mct 
115 in. Crank M Kelly. }1 nders Pipe Mch, 


Send for Circular. Prices on Application. 


THE NILES TOOL WORKS CO., 





138 Liberty St., New York City. 





OPEN-SIDE PLANERS. 


To make room for larger tools in our own shop, 
we will sell cheap, and deliver immediately, 


2-Hand 


One 48’ x 54" x20 Three Heads. 
One Extension 48’ x 87’ x 24 


Four Heads. 


Detrick & Harvey Machine Co. 


Baltimore, Md. 





Good 2d-Hand Machinery 


ENGINE LATHES. 17 
No, 1 Brown & Sharpe U.H.Lathe . 
13 in. x 6 ft., Blaisdell 
43 in. x 6 ft., Blaisdell. 
idin. x 6 ft , Prentice » 7 
I4in x6 ft., Bradford Mill Co., 3-spin 

plain rest is 
15 in. x 6 ft , Reed. 
15 in, 28 ft., Prentice, R.&F, rest. 
16 in, x 6 ft., P rter, plain rest 





16 in, x6 ft , Putnam, p. rest No 
16 in. x 6 ft , Blaisd R.AF, rest N 
216in. x8 ft, Pratt & W., pla N 
est ; N 

N 


16 in. x 8 ft., Blaisdell. 








114 Ga 
PL ANERS : : 

Blaisde unk Planer 1 > a 

20 in. x vOin x 6 ft , Peas 
M4 in. x Min. g8 ft, F g ‘ No.l 

§ DRILL P&ESSES ee 

212 in. Sens. Drill, 1s] e,P N Pratt & W 

t ° 

No. 2? Pratt & W 4 iN W 4 s 

i Pratt & W., 1-s; y ¢ 

110 in. St r, 6s] rd N >I wn & Sharpe 
2-3 and 4-s ( Gang Dis 

1 4-spindl “ae or : SHAPEKS 
2% Barnes, auto f x 8 Ww i & Lig 
20 in. Blais 1.5 + 1 ank, J z 
31i Pr & W aut 1 f H 

gears, 16 k, ¢ x | a 
2zin, P W.& L. f J ‘ 
94 in. Sct Ww. f 4 2 I J 
| back gea 4 } H 

Beat WISCELLANOUS, =" 
H. P. Na s Eng 

1N Ga A Tapre 1 " I zM 40 ! 
and 7 eM 1 Hea " ‘ ' 11 
A} irdt Hammer; 1 N H 1 16 x 
in. S; gfield Surface Gr r ( ‘ 1¢ 
< ndle Prof N i 1 

Wr ro I N ga New 
and Sec aa | Mack " 


THE GARVIN MACHINE co., 


Spring and Varick Streets, NEW YORK. 


51 N. 7th’St., Philadelphia. 





BARGAINS » 


NEW AND SECOND HAND MACHINERY. 


Lathes from 12” to 48," Planers from 20° up to 60°, 
* 54” and 60” Radial Drills. No. 2 Newton Milling 
achine, No. 2 Screw Machine, Shapers from 6’ 

to 30°. Boilermakers’ Punches, Shears, Edge 

Planers, Rolls, — Engines, Boilers, Pumps 

Dynamos. 


FRANK TOOMEY, "Bt N. THIRD ST., PHILA. 
” Drop Hammers, 

> Presses, 

« Special Mach’y Dies, 


THESTILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y. 


IRON and BRASS 
Working Machinery. 
WILLIAM BARKER & CO. 
Cincinnati, Ohlo. 
FOR HiGH 


Crosby Indicator spios. 


Faultless in 
Design. 
Perfect in 
Workmanship. 


















Pop Safety 
Valves, 

Branden Pump 
Valves, 

Crosby 
Record’g Gages. 


Crosby Steam Gage and Valve Co, 


Main Office & Works, Boston, Mass. 
Stores—Boston, New York, Chicago, London. 


SECOND-HAND MACHINERY 


in Excellent Condition. 


LATHES. 15° Steptoe Crank Shaper, 
10° x 4’ Frasse. 22" Walcott Geared Shaper 


12” x 5’ Silk 20" x 20° x 4’ Pease Planer, 
15° x 6’ New Haven. 22° x 2° x 5’ - 
15° x 6’ Porter. 24° x 44" x 6’ Pond = 
16° x 7’ Star. 30° x 30° x 6’ Gray . 
16° x 8 Porter. 20° Barnes Drill 


17° x 8 Lathe & Morse. 20° Davis & Egan Drill. 

18" x 8’ Lodge & Barker. 24° Plain Drill 

18° x 10’ Porter. 3-spindle Woodward & 

20° x 12’ Gray. Rogers’ Sensitive Drill 

20° x 14’ Muller, 5’ Arm, Davis & Egan Ful) 

24" x 10’ Scott Universal Radial Drill. 

24° x 12 Porter Reed Hand Miller 

36" x 16’ Putnam Grinders, Brazers, etc. 
Full Line Latest Improved New Machine Tools. 


J.B. DOAN &€CoO., 


68-70 So. Canal St., Chicago. 


Lathe Shop. 


Machinery and Small Tools of a 
Shop fully equipped for manufacturing 
lathes. All for sale at very low prices 
to close out quickly. 


30 Engine Lathes, 16-in. to 30-in. swing. 
Fitchburg Drill, 28-in. swing 

Blaisdell Drill, 44-In. swing. 

Whitcomb Planer, 17 In. x 4 ft. 

Flather Planer, 24 in. x 6 ft. 

Pease Planer, D4 in. x 6 ft. 

Gray Planer, 24 in. x 7 ft. 

Fitchburg Planer, 30 in. x 8 ft. 

Pond Planer, 32 in. x 10 ft. 

Pond Planer, 42 in. x 24 ft., 2 heads, 
Gould & Eberhardt 36-in. Gear Cutter, 
No. 4 Windsor Screw Machine, 
Diamond Universal Grinder. 

Brown & Sharpe No. 1 Universal Miller. 
Diamond No. 2 Water Grinders. 

30-in, Stevens , ulley Lathe, 

30-in. Upright Boring Mill. 

48-in. Upright Boring Mill. 

63-in. Pond Upright Boring Mill. 

l4-in. Slotter. 


HILL, CLARKE & CO., 


14 South Canal St., 156 Oliver St., 
CHICAGO. BOSTON 


A Fine Assortment of 
Second-Hand nnn 


MILLING MACHINES. 





et) 





LATHES. 


80 x 21 Wilmarth, tple. grs. 





a 
- 
- 
x 
, 





26 xz 12 New Haver 
26 x 10 Prentiss, ¢ 


No. 1 
84 x 20 Cleveland, N iE wh vag tat C versal, 
80 in, Pitt, tple. gr No, 2? Garvin Pla 
70 in. Newark Pulley, 2 tools, No, 1 1-s Garvin t 
62 in. Niles Pulley, 2 tools No Garvin Hand 
36 x 16 ntiss, C, Rest No. 1 Garvin Hand 
29 x 10 Perkins, | D. W.t 1 Index 
30 x 12 Smith Jones & Lamson Lit n Pattern 
SCREW MACHINES. 


93 x ® Putna R.a I 








N 
20-37 x '41 gsworth Gay 
pag Ae N ) att & WI tuey Wire Fé. 
fad ‘pe hon ne " Be C.F. | No. 9 Pratt & Wi y Wire Fd, 
18 = 8 Prentis. C. R. and H. S No. 0 Pratt & Whitney Wire Fd, 
16 x 8 Dexter, C. R. and P. C.F DROP HAMMERS. 
15x 5 Star, R. and | Merrill Fri Drop, 
14x 6 Putna t M Friction Drop, 
15x61. 4D, box M ; Merrill Friction Drop, 
8 x 6 Pryibil sy ge é Pratt & WI Friction, 
225M ' z 4 M Droy 
4 Me t Dror 
32 in. F , DRILLS. f food i Pratt & W I ion 
vin. P.& W n ' ! 
60 in. Bick? Ma I a \ Friction, 
24 in. Har = Drog 
a Peck | 
S} ; i wer Hammer 
! i Ha r 
Gernes § I I tla 
PLANERS tSt Hammer 
eh itd gar MISCELLANEOUS. 
7x x N.Y.8 > oe 
5x 25x H ee 
Mx 637 ft. Putnam iinet Cold Sew Baek. wih 
an k 
9 x 1h x f New Ha 
16x 16x 3 ft. New Ha ' vaca ae per. 
SHAPERS. Jin, Adama Auto, Bolt Cutter, 
24 in. Her ‘ Lowell Slot 
le Ir t t ate 
H Pt \ Engine 
idin. | t I " er 
Wa I x x Eng. & Boller, 
SEND FOR COMPLETE LIST OF NEW AND 
SECOND HAND MACHINERY 
a - a 
i C 
Prentiss Tool & Supply Co. 
NEW YORK, CHICAGO, 


115 Liberty Street. 62-64 So. Canal St. 
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Cine These machines are designed especially for manufacturing 
= purposes, to produce as large a quantity of work as is possible for 
as a single operator to handle and still to run the machines at a rate of 
: Criple speed that will insure long life to the machine and dies, and produce 
Bolt « 


perfect work. By testing these machines we found that the result 
warrants us in saying that these foregoing objects have been fully 
attained. 
These machines are very compact, all parts being within easy 
reach of the operator. There are holes in the bed directly under 
each head allowing the oil and chips to fall in the pan, which has a 
: screen bottom and capacity sufficient to hold the chips of the day’s work, 
where they can be left to drain over night and the pan drawn out 
and emptied instan‘ly in the morning. The carriages are long, giv- 
ing ample bearing. The long levers move the carriages. The short 
Frill, -~=«C«(Le Vers Close the vises and are adjustable to any angle. This makes 
the movement of both carriages and vises very quick and easy. 

The heads are the ‘‘ Acme’’ latest improved (and use their well-known form of die), 
made with extra long die-rings, lined with tool steel blades throughout. They are some five 
inches shorter in total length than usual form of Acme Head. The yoke which opens and 
closes the head is locked by a toggle between the lower end of the yoke and the head stock. 
The upper end of the yoke is connected with the nut that works on a screw having a knurled 
head and the dies are thus adjusted to size without stopping the machine by means of the 
knurled head screw. The toggle is controlled by a rod passing through a bracket on the car- 
riage ; this rod carries two adjustable collars which are set to open and close the head auto- 
matically. 

If so ordered these machines will be arranged so that they may run as single, double 
triple bolt cutters at will. 

The workmanship is of the best throughout, and is safe to say that this machine will 
produce one-third more work with a single operator than any double machine that has been 
heretofore built, and at the same time turn out the best of work, and still run at a slower rate 
of speed than it is customary to run this class of machinery. 


Cutter 
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The Acme Machinery Co., Cleveland, Ohio, U.S.A. 


EUROPEAN AGENTS: Schuchardt & Schutte, Berlin and Vienna; Adphe. Janssens, Paris; C. W. Burton, Griffiths & Co., London. 
CABLE ADDRESS, « ACME.”’ ** LIEBER’S”’ and «A B C”’ CODES USED. 
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3 3 YEARS’ EXPERIENCE Manufacturing «ox 


Machinists Tools ; MORSE 


TWIST DRILL AND MACHINE CO., 
New Bedford, Mass., U. S. A. 





Guarantee the Best Results in our Line. 


RADIAL DRILLS, «01:0. 


New! Save 30° of Time and Tools. DRESES, MUELLER & CO., 


Cincinnati, 0., U. S. A. 








EUROPEAN AGENTS: 
MANNING, MAXWELL & MOORE, Selig, Sonnenthal & Co., 83 Queen Victoria Street, London. 
NEW YORK. _ PITTSBURG. CHICAGO. ——<—< 
O-:—:—:— nui ee -:-:-O 














is actually TwoLathes | 
in One, a regular 26° | 
and Triple-Geared44 | 
capable of turning out H 
work rapidly and - 
accurately from the I 
smallest class up to | 
44”. Solidinconstruc- | 
Fae tion—wide range | 
er of rs . = ‘= rest of speeds & feeds | 
rasan °C) tetas changed in a j 
i moment for any 1 

kind of ordinary | 
work. Costs but - 
little more than 1 
Ge, a regular 26’. | 
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New York. think of chen, I 
pte te i i i 8 





Send for circulars 
and see what 


ey St reet, 





In a little over 10 years we’ve built and 
sold 1200 Shapers. 


“ 

P’raps the reason why we’ve sold so many Shapers is: ‘That 

<°) they’re good Shapers, and can be depended upon to accom- : 
plish all that’s claimed for them. P’raps they’re made better 

than some others and will last longer. P’raps you’d find our ? 

catalogue interesting; all it costs is the asking. 

: 





The Springfield Machine Tool Company, 


Springfield, Ohio, U.S. A. 
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Photographs and Descriptions on Application. 





Hamilton, Ohio. 


CHICAGO. PITTSBURGH. PHILADELPHIA. BOSTON. 


NEW YORK. 
GREAT BRITAIN: 39 Victoria St., London, S. W. 





.-- Patterns for 300 Different Types. 


THE NILES TOOL WORKS CO. 






ST. LOUIS. 
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THE G. A. GRAY C 
ri HILL, CLARKE & CO., 14 South Canal St., Chicago, Il. 
STRONG, CARLISLE & TURNEY CO., 198 Bank St., Cleveland, O, 






hese Machines =: E. A. KINSEY & CO., 831 Wevt Fourth St., Cincinnati, O. 
are sold THOS. K. CAREY & BROS. CO., 96 Light St., Baltimore, Md. 

ay the following J.J. McCABE, 14 Dey St., New York City. 
Agents: PACIFIC TOOL & SI/PPLY CO., 102 First St., San Frarcisco, Cal. 


SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 
CHAS. CHURCHILL & CO., Ltd., London and Birmingham, England. 





That you can take the HEAVIEST CUTS AT THE HIGHEST 
RATE OF SPEED by having your tools accurately 
ground by our 


Universal Tool Grinders ? 


The No. 1 machine will grind and shape tools with shanks up to 24 
inches by 2inches. The No. 2 will take tools up to 2 inches by 144 inches. 
As savers of time and money these machines are unrivaled. 


Wham Mees np PHILADELPHIA. 


The following Agencies for the sale of «« Constant Angle ’’ Twist Drills have 
been established, at each one of which it is proposed to carry a complete 


stock : 
BOSTON : 

The T. & B. Tcol Co., 144 Pearl St. 
PHILADELPHIA: 

The T. & B. Tool Co., 622 Arch St. 











{| LONDON, ENG. : 
Chas, Churchill & Co., 9 Leonard St., Finsb’y, 
BIRMINGHAM, ENG.: 
Chas, Churchill & Co., 6 Albert St, 


NEW YORK: PARIS, FRANCE: 
Pratt & Whitney Co., 123 Liberty St, Fenwick Freres & Co,, 21 Rue Martel. 
CHICAGO: COPENHAGEN, DENMARK: 


Pratt & Whitney Co., 42 South Clinton St Gustav Halberstadt, Frederiksholm, Kanal 4. 
BERLIN, GERMANY: Gustav Diechmann & Sohn, Zimmerstras-e 87. 





PATENT ENTIRELY AUTOMATIC 


_ GEAR CUTTERS & 
66 RADIAL DupLex*®? GANG CuTTERS 





EXPORT TRADE 


A SPECIALTY. ST. LOUIS, MO. 


GE A WHEELS 


CUTTING 


Grant Gear Works, 


1235 South I1th Street, 
PHILADELPHIA, 
6 Portland Street, 
BOSTON, 
86 Seneca Street, 
CLEVELAND, 





GRANT 


GEARS 





The Flat Turret Lathe 
Does Lathe work accurately up to 2 in. 
diameter by 24 in. long. 


Jones & Lamson Machine Co. 
Springfield, Vt., U. S. A. ‘ 


Selling Agent for Germany, Switzerland, Austria-Hungary, Russie, 
M. KOYEMANN, 119, 


Charlottenstrasse, 


Holland and Belgium: 
Dusseldorf, Germany. 


England: HENRY KELLEY & CO, °6 Pall Mall, Manchester. 





™ ACME 


Machinery Co. 












ACME BOLT AND RIVET 
HEADERS, 
ACME SINGLE & DOU- 
BLE AUTOMATIC BOLT 
CUTTERS, cutting from 
1-8 in. to Gin. diam. 
Also SEPARATE 
«HEADS AND DIES... 


FA PINCINNATI SCREW & TAD 


STANDARD 4”° SPECIALS. ( 
"3 CINCINNATIO..U.S.A. 


$ 
FORENGINES Ano MACHINERY. 


CRANES 


PAWLING & HARNISCHFEGER, 
163 Cliaton St., Milwaukee, Wis. — 


Chicago Office: 6G. P. NICHOLS & BRO., Managers, 
1325 Monadnock Bidg. 

















Send for Catalog. 
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Pianeo Bevet Gears 
MACHINE MOULDED GEARS. 


GOULD & EBERHARDT, 
NEWARK, NEw JERSEY, U.S.A, 


Jous Lane & Sons, Johnatone, Scotland. 











Foreign | Scuucnarnvt & Scuutts, Berlin, Vienna, Brussels, 
Agents: ) G. Koxrren & Co., Moecow, Russia, Shaper Agents. iameter 
{ Warrs, Cuitp & Beney, Vienna, Aus. Shaper Agents Gears up to 12 Feet 0 ens 














Mfrs. LATHES and GEAR PLANERS, 
6 Race St., Rochester, N.Y 
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American Machine 
England. 

Joseph Horner, of Bath, England, who 
occasionally contributes to our columns 


Tools in 


matter pertaining to English shop prac- 
tice, has an article in “Engineering,” of 
London, entitled “Some Lessons of the 
Stanley Show.” After referring to the 
extent to which American tool builders 
have invaded the British market, and to 
the excuse made for this, that “English 
builders are too busy to supply the re- 
quirements of the bicycle factories,’ he 
Says: 

“Dismissing as a mere excuse the state 
ment that English firms are too busy to 
make machinery for English cycle shops, 
we must seek elsewhere for the reasons 
why so anomalous a condition of things 
should exist. 

“Ot course one cannot suppose that 
American engineers and mechanics are 
mechanical 

But other 
qualifications than these are essential to 


more richly endowed with 


genius and skill than ourselves 


success in a time like the present, when 
England is but one section of the world’s 
workshop. Such qualities as these are of 
equal value, and under similar conditions 
of mechanical skill will turn the scale 
One of these qualifications is to study the 
precise wants of users of machinery and 
tools, and to cater for those wants as 
carefully as possible, unhindered by pre 
conceived ideas and conservative preju 
dices. This method involves not only 
questions of general design, but also the 
working out of an almost infinite number 
of minute details, including accessories, 
feeds, movements, both for saving time 
and conducing to efficiency of results; de 
tails which have their highest develop- 
ment now in the numerous automatic ma- 
chines which do everything but talk, and 
which are at once expeditious, accurate 
ind self-attending 
“The second condition is that. th 
thought of finality must give place to that 
of progress. There is no machine which 
is so good but that it may be improved 
upon. If any real improvement is seen 
to be possible, then drawings, patterns, 
stamps and special tools must be altered 
or re-made, so that the best possible re- 
sults are secured thereby 

“The more highly developed, the more 
omplicated a machine becomes, the mor: 


perfect must its workmanship be. This 
involves the design of the most perfect 
machine tools and small tools for the 
production of this perfect work. And 
inasmuch as this is only possible finan- 
cially by the sale of a large number of ma- 
chines, it further includes the adoption 
of a perfect shop system, or that under 
which interchangeability of parts is se 
cured, while the actual cost of labor on 
any single piece is almost infinitesimal— 
a fraction of a penny in some cases, in 
others a few pence or cents only. 

“In these main reasons, with all that is 
involved in them, is to be sought th« 
cause of the practical monopoly by the 
Americans of the cycle-making machin 
ery. In these cardinal matters English 
methods differ 


conservative in 


methods and American 
substantially. We are 
method; they are alert and progressive 
We tread in time-worn grooves; they seek 
We do not adopt 
the interchangeable system to the same 


extent as they do 


more excellent ways 


American shops are 


specialised, and 


becoming increasingly 
to a much greater extent than the Eng 
lish ones Th 


like Messrs 


England, who manufacture machine tools 


ere are few firms in America 


Tangye's, for example, in 


cranes, engines, pumps, boilers and many 
other articles. The number of those who 
are engaged in the general macl 


trade, like Messrs. William Sellers & Co 
is not large. Many of the firms confin 


ine-tool 


their attention chiefly to few types of 
tools only One need only mention 
Messrs. Warner & Swasey for brass-fin 
ishers’ tools, the Gisholt Company for 
lathes, the Jones & 
Lamson Company for another class of 
turret lathes, the Pratt & Whitney Com- 


pany for lathes and screwing machinery 


specially heavy turret 


and measuring instruments, among many 
others. The consequence is that there is 


no finality in design thought of. Improve 


ments are being constantly introduced 
and the special mac hines, the products ot 
particular firms, become as well known by 
name and number as the Whitworth 
threads or the Morse tapers 

“Each of the foregoing statements 
would bear much detail of illustration, but 
it must suffice now to state the facts: re 
turning to the exhibits of the Stanley 
show 


“The principal interest in the machinery 


1897, NUMBER 382. 


stands at the show centered in the screw 


machines These were all automatic. 
Some of them, the Pratt & W hitney, are 
familiar, but the ‘Cleveland’ and the 
‘Spencer’ are practically new to the Eng 
The Pratt & Whitneys 


have been in use in England during many 


lish tool buye rs 


There are about twenty-four at 
Enfield Small Ari 


three men 


years 
is Factory, attended by 
There is no screw machine of 


English design which would cost so htth 


for attendance lo illustrate the c 
curacy of the work turned out on thes« 
ichine | ave een crews taken t 
random from a machine at Enfield and 
tried in a hardened gage-plate le irst 
the body is screwed into the plate, then 
the head t ‘ wr the dia 
eter Next the ‘ head are tried in 
togetlhe tt test their concentricity and 
lastly the screw is laid it recess cut in 
the edge of the plate to suit the profile of 
the screw. In all these tests the screws are 
not found 1 c Yet these screws. re 
quiring tl Oy}. t Oo eight o in 
eC] te te ( f bout 3d. per 
hundred 
Phe Cle nd the 
Spencers, bo vit ertical turrets, bear 
put ttie res¢ I ce t he W tney n 
ne \ ( nt turret | tthe re 
ults are ial rable nd they were cen 
ters of attraction tot ly packed group 
of visitor Yet there was no screw ma 
chine of Eng h design in the building 
lo make su 1 ne is these, the 
ghest spe on in design and the 
best wo nan re nece ivy In each 
t r ttendant has to do 
s to insert the length of rod or stock from 
the e¢ to be cut Hit 
turning, threading and mill perations 
require the toc in the off 1 part 
t the wor lt od fed torward 
ite t t e length required fo 
the next I tior provided 
b pump pipe reader,’ witl 
— eT 1 1 ( ( thie ort (ones 
started, the machine runs till the rod 
used up 
An instance of the American idea of 
gaining every second possible may b« 


noticed in the action of the turrets and 


parting tools. The moment that each tool 
finished its work, the turret moves 
back at a rapid rate erv much quicker 








970-18 


than the cutting speed, and after revolv- 


ing to present the next tool, comes up 
rapidly until it nearly touches the work, 
and then slows down to the cutting speed. 

he parting tool also jumps back quickly 
the 


room for the turret again. 


instant the work is cut off, to make 


“Excepting in so far as the employment 
of cam-operated movements is concerned, 
thes« 
comnion 


screw machines have few points in 


They illustrate how inventive 


genius may accomplish similar ends 
through diverse designs, and that under 
the pressure of business rivalry the Amer- 
ican tool-makers have not only ousted 
English screw machines from the cycle 
shops, but are able to offer a choice of sev- 
automatic ma- 


eral types of absolutely 


chines, requiring not only no skilled at 
tendance, but a single attendant can look 
after eight, ten, or in some 
Should English firms attempt to 


regain what they have lost in this respect 


even more, 


cases,” 


and recover the market by superior ma 


chines, they will have a long lee-way to 
make up. For it is vastly easier to lose 
1 market than to recover it 

. Spe ial types of lathes, of which Eng 
li makes were either absent or poorly 


represented, were the screw machines with 


turrets for turning and boring hubs and 
cups, for facing sprockets, and doing 
other work of a cognate kind. It seems 
that to shape hubs with broad forming 
tools operating back and front, to screw 
threads with opening dies, to turn and 
bore sprockets, to mill edges from the 
turret, besides, much else, one must get 
American tools No [English machines 
were performing these operations at the 


Che quantity of material removed 


ina few minutes by forming tools in turn 
ing hubs from the solid bar would hav 
been pronounced impossible by any work 
man half a dozen vears ago. But there 


that the 
d more cheaply thus 


remains the tact, ne vertheless, 
hubs can be turn 
than by using drop forgings in which the 


mount to be removed by turning is 
slight. So with the recesses in the sprocket 
wheel these are perfectly interchange 
ible, 
tools 


tools in a boring head 


because they are turned by nests ot 


arranged somewhat similar to the 


“In all these machines the bearings are 


sive that any sensible wear is prac 


so ma 

tically impossible The slides are long, 
and seraped to accurate fits. All is sub- 
stantial and stable, even though the work 
done is often of small size 


“There was a goodly collection of light 
lathes at the Stanley Show. A 

Enelish, 

did not 
of the latter 


few were 
The for- 
appear the 
The American lathe has 

On the whole, it is 


most were American 


met to advantage by 
“di 
S1ae 
here to 


COTE 


stay 
a good machine; in several respects it is 


much handier than the English standard 


type. I am not speaking of the American 
* The best results are obtained here with 
such machines by having them in charge of 


skilled men, though not necessarily thoroughly 
skilled all-round machinists 
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lathe of twelve or fifteen years ago, but of 
Of these 


varying 


the machine as it exists to-day. 
there 


widely in design and in detail 


was a goodly selection, 
Using a 
very old simile, the English might be 
likened to the great Spanish galleon, the 
American to the light 
There are many little details about mod- 


ern American lathes which may tend to 


English vessels. 


facilitate the work of the turner and screw 


cutter, while the English lathes are made 
much as they were thirty years ago. To 
go into points of detail would occupy 
too much space, and. they are more or 
less familiar to most users of machine 
tools 


“Not only in design, but in matters ol 
detail of fitting and finish, the American 
lathes were superior to most of the stand- 
ard types of English ones at the show. 
That does not say that they were superior 
to the best English machines, but then 
none of the best English firms were rep 
But if they had been, the 


would still 


resented there 
have com 


I tried many 


\merican fitting 


pared favorably with theirs 


of the slides and screws at the different 
stands, and found the working smooth, 
easy, Just suiticiently free, and without 


backlash or slop Better work could not 


be desired. These were show lathes, but 
o also were those of English type in the 
same building, many of which were want 
The best 


english lathes were those which are made 


ing in some of these details 


by firms who build in greater or less de 
American design, and after 


The fact that several 


xree upon 
American methods 
such firms have grown up in recent years 
illustrates the adage that ‘imitation is the 
sincerest flattery.’ 

“In making comparisons at the show, 
one notices the incompleteness of some of 
the tools by comparison with 


This 


i" ¢ ired 


English 


those of American design is ob 


servable in the friction heads, in 


the wire feeds, in turret arrangements, in 


the lubricating apparatus, in stops, in thi 


steadving and centering jigs. bv t 


which eccentricity of turned and 


use ol 
screwed parts is rendered impossible 
feeding of a flood of lubricant under pres 


sure through the turret center along oil 


tubed drills directly to the cutting point, is 
a nearly recent feature fitted to American 


turrets. The quantity of lubricant used, 


mostly expensive lard-oil, would frighten 
an old-time believer in the drip-can; but 
tank-beds 


then, with and travs and a 


centrifugal separator, the oil is almost 


recovered and used again and 


The 


also permits of heavy cutting, while the 


wholly 
again constant flood of lubrication 
tool edges are preserved for a long period 
intact 
fined 
drills, 


with us. 


The use of the turret is not con 
so closely to the holding of single 
reamers and cognate tools as it is 
tools and 
constructed 


predominate, 
these are so that 
turned to thousandths of an inch, 
with true cutting tools. ground and set 
Though tools of this 


Box 
work is 
easily 


to correct angles 
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type are used in English shops, they have 
not reached so high a degree of develop 
ment, and such infinite variations, as those 
sent from America. Exceptions occur in 
those English shops which are modelled 
on American lines and methods, such, for 
example, as the Small Arms Factory, at 
Enfield Lock. And it is easy 
the tools endure so long without re-grind 
ing; the rate of turning is not rapid, but 
there is no time lost, on the one hand, nor 


1 
to see why 


tools unduly forced by the introduction 
of the human element, and the lubrication 
is most abundant. The numerous mill 
ing machines, drilling, grinding and other 
machines must need be passed without 
observation. Sufficient has been said to 


indicate one direction in which English 
manufacturers have permitted the inva 
sion of foreign machinery in large quan 
tities, and even the English manufacturers 
go to the American agents for their small 
At Churchill's I was shown £2,000 


worth of American twist drills on shelves 


tools 


cutters 
toc Is fe 1 


milling 
small 


Micrometers, calipers, 


reamers and all kinds of 


working metal and wood were also closely 


packed in ranges of shelving. There are 


for American machinery 1 


sIX agents 
London alone, besides others in the prov 


inces; and large numbers of machines are 


ready for immediate delivery. If a ma 


chine does not happen to be in stock, it 
can generally be delivered from America 


in from three weeks to a month. As re 


gards prices of the ordinary machines, as 
1 general statement, the best American 
those made by 
than 


those of the best Manchester firms. I: 


machines cost more than 


English firms, but less 


second-rate 


eference to design and workmanship 


the tools of the best American firms leave 


nothing to be desired. The Americans 


have made a point of catering for th 
English and Continental tool users, and 
their excellent systems of measurement 


and templet work enable them to mak: 


parts interchangeable. Perhaps it is not 
generally known that the firm of Pratt & 
Whitney* undertake the fittings of 


regular part of 


astro 
nomical instruments iS a 


their business. Another matter perhaps 


that while in the 
and-fall 
lathes which are sent to 


mostly have 


not generally known is 


United States the rise rest 


mostly used, the 
compound rests 


has 


England 


lead screw often five 


But lead screws of four 


The American 
threads per inch. 
per inch are supplied, if required for Eng 
lish use. 

“Much more relating to the subject sug 
itself to this 


These lessons of the show should 


the mind. but must 


gests 

suffice. 
be laid to heart by the great English firms 
skill. In 


rich in capital, in prestige, in 


other directions there are not wanting 
indications that English manufacturers 


will be hard pressed in the near future 
But one lesson is enough to learn at one 
time.’ 


* The firm of Warner & Swasey, of Cleve- 
land, probably is meant. 
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Compressed Air Explosions. 
BY FRANK RICHARDS 
At the recent meeting of the American 


Society of Mechanical Engineers, one of 


the most interesting of the p 


sented was that of Mr 


upers pre- 
Geo. W. Dickie, 
manager of the Union Iron Works, San 
“Auxiliary 
[Transmission of 
The 


pneumatic 


Engines and 
Naval Ves 
the hydraulic, 


Francisco, on 
Power on 
sels.” writer treated 
the 
quite fairly, 


and the electric 
and showed that either 
competent, under intelligent 
thetic 


quired. 


direction, to do all the 


The paper was, unfortunately, presented 


at the session, when little time could 


but it is still 


1 
last 


be allowed for discussion 


somewhat singular that the only remark 


offered by any member in connection with 
the paper was a suggestion of danger in 
the use of compressed r The danger 


referred to was not the bursting of pipes 


or cylinders or reservoirs through exces 
sive pressure, but rather the possibility of 
the air being charged with atomized or 
aporized oil and then ignited and ex 


p oded 


\ttention was called to some ex 


7 ’ 1 , 
plosions of this character which have 


oOCc- 
1 
urred with serious, and someti! tal 
esults \llusion was even mad oO the 
t Y pt n ple fay Ot T wr! ( t € oO} 
engine, where ait xed with oil vap 
( ( ct ( 5 DY Lin et 
, eat , 
stroke of the eng then ignited , 
1 | ¢ 
xpiod d \ e ii¢ t co 10 
\ the sugg tion t t ogotl cond 
ti yu ccur It c 1 ympress 
‘ 
Now t doe not ( 1 DE to ) 
+ \° + T¢ 
s to pass 1 It w 
e, put fort good fait 
so be ~ onest ( ( é 
till ft is absolute no occasior to! 
lari oO th ) ‘ \WI t ) 
ourse possible te ( n exp 
| 
‘ eu ¢ suggest not 1 si 
, -* 
to do so without t O s negligence 
, , 
nd an absolute disreg l ot the essent 
ynditions of econ ( r comp! 
ant 
S14 Lhe exple ol t t ter re 
ferred to have not beet ; nd 
they ! ¢ not 1 ul \ be wit \ t 
might be considers ‘ g yressure 
1 
iif They veo of course. most 
| - , , 
WV © press s peen most 
tensively used 1 » where it has 
} nn recl:] ] 1 ] 
re most recklesslv used Thev ]} ¢ 
} ’ th arlier + y ’ + 
ree n e eariler Stages (not long ago) 
ot compressed-air practice or with peo 


ple ignorant of the mechanical proprieties 


| 1 
and careless of everything but making 


rsons often succes d 
in making things fly, also 


The usual pressures in rock-« 


tice are from five to seven atmospheres 
Cheap compressors are often employed, 


with no provision for cooling the air, ex- 


a partial water jacketing of the cyl 


cept 
inder, and it 


occurrence to have evel Tire t 1 water 
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jacket space oked up Dy mud and sedl 


ment These compressors are 


crowded to very abnormal speeds, espe 


cially by contractors engaged in driving 


tunnels Or course 


and in the air receiver, which 1 


Wit 


inder 


h 


usually located near the compressor 
the high temperature the natural accom 


paniment IS difhicuity in ubricating the 


cylinder; oil will be used in large quan 
tities to be volatilized and mixed with 
the air, forming a notoriously explosive 


li the compressor is run so 


ition actually fails entirely 


e piston begins to scrape and cut 


i 
nd str i ( we ave very oO plete 
ind satis vy means of producing art 
explosion The wonder would rather be 


if an explosion did not occur under suc! 


conditions One or two su explosions 
occurred during the construction of the 
New York ueduct, and one or tw 
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than the cutting speed, and after revolv- 
ing to present the next tool, comes up 
rapidly until it nearly touches the work, 
and then slows down to the cutting speed. 
The parting tool also jumps back quickly 
the instant the work is cut off, to make 
room for the turret again. 

“Excepting in so far as the employment 
of cam-operated movements is concerned, 
these screw machines have few points in 
common. They illustrate how inventive 
genius may accomplish similar ends 
through diverse designs, and that under 
the pressure of business rivalry the Amer- 
ican tool-makers have not only ousted 
English screw machines from the cycle 
shops, but are able to offer a choice of sev- 
eral types of absolutely automatic ma- 
chines, requiring not only no skilled at- 
tendance, but a single attendant can look 
after eight, ten, or even more, in some 
cases.* Should English firms attempt to 
regain what they have lost in this respect 
and recover the market by superior ma- 
chines, they will have a long lee-way to 
make up. For it is vastly easier to lose 
a market than to recover it. 

“Special types of lathes, of which Eng- 
lish makes were either absent or poorly 
represented, were the screw machines with 
turrets for turning and boring hubs and 
cups, for facing sprockets, and doing 
other work of a cognate kind. It seems 
that to shape hubs with broad forming 
tools operating back and front, to screw 
threads with opening dies, to turn and 
bore sprockets, to mill edges from the 
turret, besides, much else, one must get 
American tools. No English machines 
were performing these operations at the 
show. The quantity of material removed 
in a few minutes by forming tools in turn- 
ing hubs from the solid bar would have 
been pronounced impossible by any work- 
man half a dozen years ago. But there 
remains the fact,. nevertheless, that the 
hubs can be turned more cheaply thus 
than by using drop forgings in which the 
amount to be removed by turning is 
slight. So with the recesses in the sprocket 
wheels; these are perfectly interchange- 
able, because they are turned by nests ot 
tools arranged somewhat similar to the 
tools in a boring head. 

“Tn all these machines the bearings are 
so massive that any sensible wear is prac- 
tically impossible. The slides are long, 
and scraped to accurate fits. All is sub- 
stantial and stable, even though the work 
done is often of small size. 

“There was a goodly collection of light 
lathes at the Stanley Show. A few were 
English, most were American. The for- 
mer did not appear to advantage by the 
side of the latter. The American lathe has 
come here to stay. On the whole, it is 
a good machine; in several respects it is 
much handier than the English standard 
type. I am not speaking of the American 





* The best results are obtained here with 
such machines by having them in charge of 
skilled men, though not necessarily thoroughly 
skilled all-round machinists. 
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lathe of twelve or fifteen years ago, but of 
the machine as it exists to-day. Of these 
there was a goodly selection, varying 
widely in design and in detail. Using a 
very old simile, the English might be 
likened to the great Spanish galleon, the 
American to the light English vessels. 
There are many little details about mod- 
ern American lathes which may tend to 
facilitate the work of the turner and screw 
cutter, while the English lathes are made 
much as they were thirty years ago. To 
go into points of detail would occupy 
too much space, and they are more or 
less familiar to most users of machine 
tools. 

“Not only in design, but in matters oi 
detail of fitting and finish, the American 
lathes were superior to most of the stand- 
ard types of English ones at the show. 
That does not say that they were superior 
to the best English machines, but then 
none of the best English firms were rep- 
resented there. But if they had been, the 
American fitting would still have com- 
pared favorably with theirs. I tried many 
of the slides and screws at the different 
stands, and found the working smooth, 
easy, just sufficiently free, and without 
backlash or slop. Better work could not 
be desired. These were show lathes, but 
so also were those of English type in the 
same building, many of which were want- 
ing in some of these details. The best 
English lathes were those which are made 
by firms who build in greater or less de- 
gree upon American design, and after 
American methods. The fact that several 
such firms have grown up in recent years 
illustrates the adage that ‘imitation is the 
sincerest flattery.’ 

“In making comparisons at the show, 
one notices the incompleteness of some of 
the English tools by comparison with 
those of American design. This is ob- 
servable in the friction-geared heads, in 
the wire feeds, in turret arrangements, in 
the lubricating apparatus, in stops, in the 
steadying and centering jigs, by the 
use of which eccentricity of turned and 
screwed parts is rendered impossible. The 
feeding of a flood of lubricant under pres- 
sure through the turret center along oil- 
tubed drills directly to the cutting point, is 
a nearly recent feature fitted to American 
turrets. The quantity of lubricant used, 
mostly expensive lard-oil, would frighten 
an old-time believer in the drip-can; but 
then, with tank-beds and trays and a 
centrifugal separator, the oil is almost 
wholly recovered and used again and 
again. The constant flood of lubrication 
also permits of heavy cutting, while the 
tool edges are preserved for a long period 
intact. The use of the turret is not con- 
fined so closely to the holding of single 
drills, reamers and cognate tools as it is 
with us. Box tools predominate, and 
these are so constructed that work is 
easily turned to thousandths of an inch, 
with true cutting tools, ground and set 
to correct angles. Though tools of this 
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type are used in English shops, they have 
not reached so high a degree of develop- 
ment, and such infinite variations, as those 
sent from America. Exceptions occur in 
those English shops which are modelled 
on American lines and methods, such, for 
example, as the Small Arms Factory, at 
Enfield Lock. And it is easy to see why 
the tools endure so long without re-grind- 
ing; the rate of turning is not rapid, but 
there is no time lost, on the one hand, nor 
tools unduly forced by the introduction 
of the human element, and the lubrication 
is most abundant. The numerous mill- 
ing machines, drilling, grinding and other 
machines must need be passed without 
observation. Sufficient has been said to 
indicate one direction in which English 
manufacturers have permitted the inva- 
sion of foreign machinery in large quan- 
tities, and even the English manufacturers 
go to the American agents for their small 
tools. At Churchill’s I was shown £2,000 
worth of American twist drills on shelves. 
Micrometers, calipers, milling cutters. 
reamers and all kinds of small tools for 
working metal and wood were also closely 
packed in ranges of shelving. There are 
six agents for American machinery in 
London alone, besides others in the prov- 
inces; and large numbers of machines are 
ready for immediate delivery. If a ma- 
chine does not happen to be in stock, it 
can generally be delivered from America 
in from three weeks to a month. As re- 
gards prices of the ordinary machines, as 
a general statement, the best American 
machines cost more than those made by 
second-rate English firms, but less than 
those of the best Manchester firms. In 
reference to design and workmanship, 
the tools of the best American firms leave 
nothing to be desired. The Americans 
have made a point of catering for the 
English and Continental tool users, and 
their excellent systems of measurement 
and templet work enable them to make 
parts interchangeable. Perhaps it is not 
generally-known that the firm of Pratt & 
Whitney* undertake the fittings of astro- 
nomical instruments as a regular part of 
their business. Another matter perhaps 
not generally known is, that while in the 
United States the rise-and-fall rest is 
mostly used, the lathes which are sent to 
England mostly have compound rests. 
The American lead screw often has five 
threads per inch. But lead screws of four 
per inch are supplied, if required for Eng- 
lish use. 

“Much more relating to the subject sug- 
gests itself to the mind, but this must 
suffice. These lessons of the show should 
be laid to heart by the great English firms, 
rich in capital, in prestige, in skill. In 
other directions there are not wanting 
indications that English manufacturers 
will be hard pressed in the near future. 
But one lesson is enough to learn at one 
time.” 





* The firm of Warner & ‘Swasey, ‘of Cleve- 
land, probably is meant. 
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Compressed Air Explosions. 
BY FRANK RICHARDS. 


At the recent meeting of the American 
Society of Mechanical Engineers, one of 
the most interesting of the papers pre- 
sented was that of Mr. Geo. W. Dickie, 
manager of the Union Iron Works, San 
Francisco, on “Auxiliary Engines and 
Transmission of Power on Naval Ves- 
sels.” The writer treated the hydraulic, 
the pneumatic and the electric systems 
quite fairly, and showed that either was 
competent, under intelligent and sympa- 
thetic direction, to do all the work re- 
quired. 

The paper was, unfortunately, presented 
at the last session, when little time could 
be allowed for discussion; but it is still 
somewhat singular that the only remark 
offered by any member in connection with 
the paper was a suggestion of danger in 
the use of compressed air. The danger 
referred to was not the bursting of pipes 
or cylinders or reservoirs through exces- 
sive pressure, but rather the possibility of 
the air being charged with atomized or 
vaporized oil and then ignited and ex- 
ploded. Attention was called to some ex- 
plosions of this character which have oc- 
curred with serious, and sometimes fatal 
results. Allusion was even made to the 
familiar principle of operation of the oil 
engine, where air is mixed with oil vapor, 
the charge compressed by the return 
stroke of the engine, and then ignited and 
exploded by the heat of the compression, 
with the suggestion that analogous condi- 
tions could occur in regular compressed- 
air practice. 

Now, it does not seem proper to allow 
this to pass unchallenged. It was, of 
course, put forth in good faith, and may 
also be as honestly accepted by some; but 
still there is absolutely no occasion for 
alarm from this source. While it is of 
course possible to produce an explosion 
somewhat as suggested, it is not possible 
to do so without the grossest negligence 
and an absolute disregard of the essential 
conditions of economical air compres- 
sion. The explosions of the character re- 
ferred to have not been numerous, and 
they have not usually been with what 
might be considered very high pressure 
air. They have occurred, of course, most- 
ly where compressed air has been most 
extensively used, and also where it has 


been most recklessly used. They have - 


been in the earlier stages (not long ago) 
of compressed-air practice, or with peo- 
ple ignorant of the mechanical proprieties 
and careless of everything but making 
things hum. Such persons often succeed 
in making things fly, also. ’ 

The usual pressures in rock-drill prac- 
tice are from five to seven atmospheres. 
Cheap compressors are often employed, 
with no provision for cooling the air, ex- 
cept a partial water jacketing of the cyl- 
inder, and it has been a not uncommon 
occurrence to have even the thin water 
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jacket space choked up by mud and sedi- 
ment. These compressors are often 
crowded to very abnormal speeds, espe- 
cially by contractors engaged in driving 
tunnels. Of course, high temperatures 
are reached, both in the compressing cyl- 
inder and in the air receiver, which is 
usually located near the compressor. With 
the high temperature the natural accom- 
paniment is difficulty in lubricating the 
cylinder; oil will be used in large quan- 
tities to be volatilized and mixed with 
the air, forming a notoriously explosive 
compound. If the compressor is run so 
that the lubrication actually fails entirely, 
and the piston begins to scrape and cut 
and strike fire, we have a very complete 
and satisfactory means of producing an 
explosion. The wonder would rather be 
if an explosion did not occur under such 
conditions. One or two such explosions 
occurred during the construction of the 
New York aqueduct, and one or two 
others have come to my knowledge. 

Unless the piston actually strikes fire, 
as here suggested, and as pistons have 
been known to do, the conditions are still 
not equivalent to those that secure the 
explosion of the charge of the oil engine. 
In starting the oil engine, it usually takes 
ten minutes or more to heat up the retort, 
so that it will be able to ignite the com- 
pressed charge. After the engine gets 
running, the high temperature of the re- 
tort is maintained by the successive igni- 
tions, but no ignition is caused by the 
heat of the compression alone. 

The explosions can only occur under 
conditions such as those indicated, and 
such conditions cannot possibly occur 
with any methods and means of air com- 
pression which are even approximately 
correct. Such an explosion would not 
have been possible in the three-stage com- 
pressor delivering air at above 2,000 
pounds pressure, which ran every day for 
a year, in this city, for supplying the 
Hardie motor cars. Such an explosion 
would not have been possible in connec- 
tion with the four-stage compressor in- 
stalled in this city for delivering air at 
2,500 pounds pressure. It would have 
been impossible for two reasons, either 
of them sufficient and final. The air would 
not at any time have a sufficient propor- 
tion of volatilized oil to form an explosive 
mixture, and it would never attain a 
temperature that could cause ignition. 
Such an explosion would not be possible 
with any compressor that could be in- 
stalled upon any United States vessel of 
war, because too much is known of the 
necessity of efficient cooling of the air in 
the several stages of compression. Such 
an explosion would not be possible any- 
where in these days, with the knowledge 
and consent of anyone who had the slight- 
est knowledge of and experience in air 
compression. That theorists who are 


nothing but theorists are able to find 
theory for alarm, is not to be wondered at, 
for theory can be found for anything, if 
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the theory is sufficiently incomplete. 
Probably nothing has suffered more from 
pseudo theories and pseudo theorists than 
compressed air. 

A A A 
Divider Points for Vernier Calipers, 

There seems to be nothing made by the 
manufacturers of fine machinists’ tools in 
the way of dividers that will bear compari- 
son, in quality, with the different forms 
of calipers that are made. I have felt the 
need of a tool that was more convenient, 
of greater range and generally better than 
the usual forms of dividers found in the 
supply stores. Not that there are not 
good dividers made, but even the best do 
not seem to me to come up to the require- 
ments for lining out and testing distances 
in jig, die or other similar work that re- 
quires considerable accuracy—particularly 
for spaces or divisions of from 2 to 24 
or more inches. 

I like the idea of the parallel point 
divider, as made by different firms, and 
have owned several; they are something 
on the pattern of the pump divider, but 
they have the appearance of a screw ma- 
chine job turned out by the quart, and I 
am sorry to say that those I have in- 
spected have justified this first impres- 
sion. 

There is a style of beam caliper I have 
seen quite frequently (not a store tool, 
but made generally by the man owning 
it) that has some good points—two, 
usually; that is, when one of them is not 
dulled or broken. The points are upon 
the opposite edge of the beam from the 
jaws of which they are a part, as shown in 
Fig. 1. These points are hard to keep 
sharp, in comparison with something that 
can be sharpened as easily as a piece of 
round wire; are in the way at times, and 
so are liable to become bent or broken, 
and are rather too close to the beam to be 
convenient. 

After thinking the matter over some 
time, I designed the attachment shown in 
Fig. 2, which seems to answer the pur- 
pose. It makes a handy tool for getting 
distances on jig work from a central point 
to any number of holes or points at the 
same or varying distances from the cen- 
ter or from an edge. It is handy on die 
work, when holes or arcs of circles have 
to be laid out accurately. It is not as 
good as a pair of dividers for marking 
small circles, perhaps, but it has a range 
of usefulness beyond them, is stiff and, I 
think, not too heavy or clumsy. 

I have been through with the different 
forms of trammel points, beam com- 
passes, etc., and I prefer this rig to any 
of them. Anyone who has a vernier beam 
caliper or caliper square, can put this at- 
tachment upon them, and it does not in- 
terfere at all with the other uses that 
they were originally intended for, and 
you have the added advantages of an ac- 
curately graduated scale and fine screw or 
vernier adjustment. 

I have seen in the “American Machin- 
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ist,” at different times, some criticism of 
the man with the eye-glass, needle-point 
dividers and fine center punch, and I am 
quite free to admit that absolute accuracy 
of distance is difficult to attain in this 
manner; but with a finely and accurately 
graduated scale, a good glass and sharp 
points on dividers and center punch, a 
degree of accuracy may be attained that 
is sufficient in a majority of cases. 

It is only necessary to turn to back 
numbers of the “American Machinist” of 
July 30, 1891, in an article by the late Mr. 
A. Webster, of the Waltham Watch Tool 
Company, entitled “A Case of Close 
Work,” describing a job done in connec- 
tion with work upon the Franklin type- 
writer, and articles alluding to it, by Mr. 
Miller, in issues of January 21 and March 
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soft soldered to this portion of the clamp 
and then riveted. 

The shoe under each binding screw is 
fitted to the bridge before the bridge be- 
comes a part of the clamp. This form 
of shoe is stiff, and stays in place without 
the need of notching or projecting ends. 
Probably if used where it had to be moved 
frequently and to some distance, as upon 
the top edge of the beam, it would wedge 
down upon it, and cause the jaw to bind; 
but in the position shown it does well 
enough. 

Two sizes of shoes are shown of differ- 
ent thickness, at Fig. 6, in order that 
points may be used with either round or 
half-round shanks, or with a small flat 
upon them. A great variety can be made, 
some of which I show and will describe. 
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half its original diameter. The other wire 
is made like it, and the flat surfaces tinned, 
wiping off as much as possible of the tin- 
ning with an oiled rag. They are then 
laid flat surfaces together, a bushing 
slipped over each end and warmed up 
until they unite. The solder will flow be- 
fore the color is started at the points, if 
a little care is used in heating evenly. 
After cooling, one bushing is rapped off, 
and the wires with the remaining bushing 
still in place are pushed into a split chuck 
from the back end, the bushing being in 
the enlarged portion of the chuck, and the 
halved wires projecting from the chuck 
at its gripping end sufficiently for grind- 
ing. They are placed in the bench lathe, 
and the two projecting ends ground to 
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DIVIDER POINTS FOR VERNIER CALIPERS. 


31, 1892; also the manner of arriving at 
such accuracy, by Mr. Bowers, in the 
latter article, to realize something of the 
possibilities of close and accurate lining. 

It is not to be supposed that ordinary 
workmen can produce such close results 
as were realized in this case, and they are 
not always necessary, and extraordinary 
workmen have to begin by being ordinary 
ones first, and no man is any the worse 
for good tools, increasing his capacity and 
ability the more he has of them, and the 
better he learns how and when to use 
them, 

The clamps which hold the points to the 
jaws can be either milled from solid stock 
or bent up of sheet steel. A pair is shown 
at Fig. 2, cut away in the center where 
they bear upon the points. The bridge 
with tapped hole for binding screw is first 


The two half-round points shown in 
position in Fig. 2 are made from two 
pieces of drill rod, enough larger in diam- 
eter than the thickness of the caliper jaws 
to allow of holding in manner shown in 
Fig. 3. I file them their entire length to 
nearly half their diameter, then harden 
the points and draw them to a dark purple. 

A piece of steel or brass about %4 inch 
thick and % inch shorter than the wires— 
wide enough to stand above the jaws of 
the vise on the surface grinder, for con- 
venient calipering of the wires at their 
projecting ends—is placed in the vise, and 
the wheel run over it until it is properly 
surfaced. One of the flattened wires is 
soft soldered upon this finished edge of 
the piece in the vise, flat side up. The 
wheel is run over this flat surface until it is 
true and until the wire measures just one- 


the chuck, the bushing ripped off, and 
the ends upon which it was being held in 
the chuck, the pointed ends resting in 
a concave center in the tail stock, enough 
of the wires being exposed to the wheel 
for the lengths necessary for points, it is 
ground to a diameter equal to the thick- 
ness of the caliper jaws. The back ends 
of the wires are now notched on the cor- 
ner of an emery wheel at the proper dis- 
tance from pointed ends for the length 
necessary for points, and broken off; an- 
other bushing is pushed upon the wires 
at this end, and the ends nicely squared 
off on the wheel. They are again placed 
in a split chuck in the bench lathe with 
the bushing still on, leaving just enough 
projecting from the chuck to grind the 
ends already pointed to 60 degrees to an 
angle sufficiently sharp for divider points. 
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This last bushing used should be saved, 
to be used in the manner just described 
for sharpening the points when dull. 

With ordinary use, these points should 
last a long time, and I think it pays to 
make them well. Points can be made very 
easily and quickly by selecting wire of the 
right diameter, fiing one half away—leav- 
ing them round, or only filing a small 
flat upon them, then grinding points by 
hand after hardening. Points made in the 
first manner will give a very close reading 
to the vernier or caliper scale, however. 

A pump center point is handy at times, 
and I show one at Fig. 4. I make them in 
the bench lathe, hardening and grinding 
all over. 

In preference to a pump center, I use 
split bushings with a taper hole in them, 
fitting the hole I wish to work from, and 
forced upon a shank that takes the place 
of a point in one of the clamps upon the 
caliper jaw (Fig. 5). 

These bushings get a good bearing in 
the hole at a place upon its surface where 
it is pretty sure to be in better condition 
to work from than upon its immediate 
edge, where a pump center would bear, 
or even upon a surface reamed at this 
point to conform to the pump center 
angle. This reaming, if done by a reamer 
with a guiding point that fits the hole, 
may be right; but if done with an ordinary 
center reamer, the chances are that it will 
not be true with the hole. 

Then, again, it often happens that the 
corner of the hole cannot be reamed off, 
but must be left sharp when there is noth- 
ing to do but to plug it in some way or 
work from its circumference instead ol 
its center. I have found this bushing 
scheme to work all right, as the bushing 
does not turn upon the taper shank upon 
which it is forced and held by the clamp 
to the caliper jaw, but turns with the en- 
tire caliper in the hole from which you 
are working; so it is not essential that 
the taper hole in the bushing be absolutely 
true with its outside. I make them so, 
however, as -it is little trouble, for I 
harden the bushings and grind them upon 
a small taper stub mandrel. Forcing them 
upon the taper shank when they are split 
distorts them slightly; but if they fit the 
hole, there is no need of splitting them, 
although I find the split bushing a con- 
venience in holes that vary slightly from 
standard sizes, and the distortion makes 
no difference in the accuracy of the work, 
providing the hole is round and the bush- 
ing fills it at two points without shake. 
The bushings are not expensive to make, 
if one has a bench lathe with a grinding 
attachment, and a number of standard 
sizes can be quickly turned out. 

I make a handy reamer for small taper 
holes by hardening a piece of drill rod 
and grinding it the right taper, as a plug, 
and finally grinding five flat sides upon it 
by indexing with the pin and holes in the 
rim of lathe cone; this leaves sides slightly 
concave and just in the right shape to be 
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brought to a nice edge with an oil stone 
laid flat upon them. One or two of the 
faces can be left without grinding flat, so 
that a portion of the reamer has a more 
extended bearing in the hole; this adds 
some to its steadiness in cutting. Small 
straight reamers can also be made in this 
way, and work well, particularly on brass. 
For testing or obtaining distances from 
a given point to an edge, I use a point as 
shown at Fig. 6. The vernier jaw can be 
used, but it must be tipped some, and one 
of the features of either calipers or divid- 
ers that I particularly like is that property 
which admits of their being kept parallel. 
The vernier or caliper scale can be used 
in this case by allowing for the diameter 
of the point at a, which should be ground 
some even size, as % inch or 3-16 inch. 
By using two shanks with bushings, or 
making bent points as shown at Fig. 7, 
calipering can be done in various shaped 
recesses that are awkward to get at with 
ordinary tools, by first noting the reading 
on the scale with the points touching each 
other, and then making the necessary al- 
lowance when the caliper is set to the 
desired size. The points can be turned to 
point out, if wished, and the caliper jaws 
closed to some even reading, and the 
points can then be calipered with a mi- 
crometer, and allowance made in reading 
from the scale. Fig. 8 shows a case where 
points set in this manner are convenient. 
When bushings are used, no change in 
position is mecessary, as they are, of 
course, from the nature of their shape, at 
once available for either outside or inside 
measuring, with the proper allowance for 
their size in reading from the scale. This 
attachment avas designed for an 18-inch or 
24-inch vernier, and it will be understood 
that the nearer the ends of the jaws the 
ends of the points are, the more rigid they 
will be; but it is desirable at times to be 
able to drop either one or both points to 
some distance, to reach a spot that can be 
got at in no other way, and with ordinary 
care this can be satisfactorily done. 
When the jaws of a beam caliper or 
caliper square are thicker than you wish 
to make the diameter of the shank, that 
portion of the clamp touching and bind- 
ing upon the point can be made V-shaped, 
as shown at Fig. 9, enabling it to hold any 
size point. I have only described some 
of the most common points required, but 
others suitable for peculiar and particular 
work will suggest themselves, and can 
be made as required. MACHINIST. 
4 & A 
A man was recently attending a picker 
in a mill in a suburb of Philadelphia, when 
the heavy 4-inch belt broke and wound 
around the shaft. The flying end struck 
him with great force in the left side, tear- 
ing off his clothing and cutting a terrible 
gash in his side, from which the cover- 
ing of the lung protruded. At the hos- 
pital he was found to have sustained com- 
pound fractures of several ribs and dan- 
gerous internal injuries. 
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Teachings of a Drill Factory—lIL. 
BY JOHN RANDOL. 

The work is all at piece rates. The 
wage for turners is from $10 to $16, 
or even $18 weekly, averaging perhaps 
about $12. Each hand runs as many 
lathes as he can manage, usually three 
engine lathes and one filing lathe, as each 
hand finishes his own work from first to 
last. At first the turners were divided 
into roughers, finishers and filers, which 
led to trouble at once because no one 
hand was responsible for all the turning 
done on any one drill. On taper shank 
drill blanks one hand attends five lathes, 
and roughs and finishes the taper shanks 
and roughs the drill bodies. Two of the 
turners nearly double the work of any 
of the others, owing to long experience 
and quickness of movement. Work is 
so given out as to keep each man as 
nearly as possible on the same work con- 
stantly. In turning the taper shanks the 
workman gages the first piece after grind- 
ing and setting his tool. The taper at- 
tachment makes the angle always correct, 
for succeeding pieces turned with the 
same tool—setting a cut is taken over the 
shank without gaging, the blank is taken 
out of the lathe and the carriage is run 
back by hand and another blank is placed 
on the centers and turned without touch- 
ing anything, and so on until the tool 
requires change, thus producing very 
nearly uniform work so long as the tool 
edge holds good. The taper shanks are 
finally finished in the hand lathe by filing 
and chalking with a taper socket gage, 
in the usual tool-making manner. 

All drills are tapered from a third to a 
half a thousandth per inch of length to 
make them clear properly, and in turning 
the depth of roughing cut is 1-64 inch on 
a side from % to % inch diameter, I-32 
inch from 25-32 inch to 1 11-32 inches, and 
from I 11-32 inches up the cut is 3-32 ona 
side, to remove the inevitable outer shell 
of tool steel bars partly decarbonized 
by exposure to the air while hot. The sur- 
face speed in the lathe is from 35 to 47 feet 
for roughing cuts, average 41 feet, and for 
finishing cuts from 37 to 53 feet, with an 
average of 45 feet. The workmen estab- 
lish the best speed for each new lot of 
blanks by starting low, and raising the 
speed a cone step at a time so long as the 
tool holds its edge. The feed is fine, 
from 120 to 140 turns per inch. 

Steels of the same analysis give very 
different results in the turning lathe, ow- 
ing to differences in annealing probably, 
although the utmost care is taken to have 
the annealing uniform. For annealing the 
blanks are packed with milling chips in 
wrought iron tubes 4 and 6 inches diam- 
eter, with caps screwed on. These packed 
tubes are placed on the annealing furnace 
in the morning, and raised to full heat by 
noon; the oven is then closed until the 
tubes are black red, and the tubes are 
finally drawn from the oven at night and 
left to cool in the open air. Pyrometers 
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have been used in the annealing furnaces, 
but are not thought to give results supe- 
rior to those obtained from skilled visual 
observation. The greatest care is used 
to avoid overheating in annealing. 

With the most careful annealing of 
stock a lathe tool which will stand up to 
rough 25 drill blanks an inch in diameter 
and 11 inches long in one lot of blanks, 

















Fig. 16. BURRING DRILLS ON THE VICE. 


may have to be ground for every such 
blank in another lot. The tools most ap- 
proved for rough turning the drill blanks 
are of self-hardening Mushet steel, tem- 
pered by heating red hot and cooling in 
an air blast from an ordinary fan. 

The finishing cut is about 0.005 inch on 
a side. This small depth of cut is greatly 
in favor of tool-edge endurance, the lathe 
tools covering about twice the surface be- 
fore grinding in finishing cuts that can 
be covered in roughing cuts. 

The principal fault in the drill rod is a 
seam which is difficult to cut, acting like 
the “sand seam” in wrought iron, with 
which gld-time shafting turners were so 
familiar. There is no sand in the drill 
blank, but the hard seam, though of clean 
metal, makes a distinct ridge in the turn- 
ing, and the blank which shows this seam 
is at once thrown out, at the expense of 
the steel maker. 

The drill blanks are finished under size, 
to allow for a constant expansion of the 
drill diameter in hardening, caused by an 
untwisting movement which spreads the 
drill lips apart. This is allowed for ac- 
cording to the following table of average 
expansions, made up from an extended 


series of actual tests: 
Inch. 
0.0004 


-0.0012 
-0.0022 
0.0029 
0.0035 

On the shortest blanks one hand can 
run two engine lathes and a filing lathe; 
on larger sizes, three engine lathes and a 
filing lathe. The files used in filing drill 


14-inch drill diameter expansion. 
14-inch drill diameter expansion. 
1 -inch drill diameter expansion. 
1%4-inch drill diameter expansion. 
2 -inch drill diameter expansion. 
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blanks are 12-inch “mill files,’ float or 
single cut. In the operation of filing 
blanks, the tools used, beside the file, are 
a wire file brush, bench micrometer, snap 
gage and the hand micrometer. The 
snap gage is used for testing while filing 
in the lathe, and also for gaging after the 
blank is taken out of the lathe. Although 
the blank is tapering, the taper is very 
small, and the workman uses the snap 
gage all over the blank body, his great ex- 
perience enabling him to judge the taper 
very closely by the shake or twist of the 
snap gage on the work in process of filing. 
The bench micrometer has its screw fixed 
to the required size of the point of the 
drill blank, and when the filed blank is 
taken from the lathe, the workman tries 
the snap gage on it, and then passes the 
point of the blank through the bench mi- 
crometer, and finally measures it all over 
with the hand micrometer, making the 
readings with care. 

At first sight, it might seem that the 
workmen measure the 
blanks with needless cau- 
} tion; but as the blank-turn- 
; ing is piece-work, and the 
hands can take any method 
they please to produce 
blanks that will pass inspec- 
tion, it is wholly unreason- 
able to suppose that they do 
any needless work, either 
in gaging or anything else. 
The final reading with the 
hand micrometer tells the 
workman exactly what he 
has produced, and lets him 
know what he has to expect 
from the final diameter test 
made by the foreman of the 
turning department, who 
measures each and every 
drill blank produced by his 
men with a hand microm- 
eter, taking the sizes at each 
end and the middle of the 
blank body. 

The final operation before 
grooving is “tanging”’ the 
taper shank blanks with 
straddle mills in a Lincoln 
milling machine. The cut 
is very short, and the work- 
man has just time to burr 
one tang with a hand file, 
as shown in the engraving, 
before he has to place an- 
other blank in the milling 
machine vice. 

After grooving, there is 











0 a small burr turned up 

on the following edge 

Amsriesn Mohit =f the groove. The ac- 
Fig. 17. tion of the spiral feed 
OIL Dri. *"4 the d ir ection of 
mill rotation cut the 


leading edge of the land perfectly clean. 
This burr must be removed to enable the 
grooved drill to go into the body clear- 
ing bush, which has to be a very close fit, 
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to support the drill with the accuracy re- 
quired for such a small cut. For the wire 
sizes, this burr is removed in the hand- 
lathe, the Brown & Sharpe knee-action, 
draw-back collet filing lathe being used. 
Larger sizes are burred on the vise, as 
shown in Fig. 16, much more rapidly than 
might be supposed, the drill being rotated 
by the left hand, so that the file follows 








Fig. 18. DRILLING LONG HOLES IN OIL 
DRILL BLANKS. 


the spiral edge exactly. As the burr is 
all on the following edge of the land, the 
leading edge need not be touched by the 
file in burring, and the file work on the 
following edge is remcved by the clear- 
ing-mill cut, so that the drills finally go 
out with absolutely no hand-worked sur- 
face on them. 

“Oil drills” are drills which have an 
oil hole in each land, following the spiral, 
both of these long small twisted holes 
opening at one end close to the cutting 
lip of the drill, and at the other end into 
a larger hollow in the drill shank, all as 
shown in Fig. 17, so that the cut may be 
lubricated with oil supplied to the drill 
shank under pressure varying from 40 or 
50 pounds to two or three hundred 
pounds to the square inch, according to 
the work. This pressure lubrication 
vastly increases both the output of work 
and the life of the drill, and those once 
accustomed to the high production of the 
oil drill will not cheerfully use ordinary 











Fig. 19. TWISTING OIL DRILL BLANKS. 


lubrication, and although these oil drills, 
which are covered by a late patent issued 
to Mr. Rickey, chief draftsman of the 
T. & B. Co., are very expensive, their use 
is rapidly increasing in shops where drill- 
ing tough metal like drop forgings is a 
constant operation. In drilling deep holes 
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it is almost impossible to carry oil to the 
cut, as is well known. But with the oil 
drills not only. is the oil delivered at the 
actual cutting point where the chip is 
severed from the stock, but the chips are 
forced out of the hole, no matter what its 








Fig. 20. CENTERING AND STRAIGHTEN 
ING TAPER-SHANK BLANKS. 


depth, and the holes are also more cer- 
tain to be straight when drilled under 
forced lubrication. 

The holes are drilled in the rough- 
turned oil drill blanks on hand lathes, the 
drill blank being rotated by an eccentric 
chuck, and the slender drill being held in 
an Almond chuck in the tail spindle, and 
fed by the tail-stock screw, the tail stock 
being pulled back very frequently to clear 
the chips. There is nothing rapid about 
this operation, which is shown in Fig. 18, 
but it is better than any other method yet 
tried. The small holes must be straight 
in the blank, and rotating the drill blank, 
held in the ecentric chuck and revolving 
eccentric bush in the steady rest, balanced 
as shown in the engravings, is the only way 
so far found, by which these straight long 
small holes can be made. In Fig. 18, D is 
a driver having an eccentric live center for 
the shank end of the oil drill blank, C is 


the blank in process of drilling, A is the_ 





Fig. 21. TESTING DRILLS ON A SURFACE 
PLATE. 


counterbalance, B is the revolving eccen- 
tric bush in the steady rest. The operator 
sits with his hand on the tail stock clamp- 
ing lever, and most of his time is taken 
up with loosening the tail stock, drawing 
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it back, brushing the chips off the long 
drill, oiling the drill and sliding it up to its 
cut in the blank. When the drill point 
touches the bottom of the hole the tail 
stock is clamped to the lathe bed and 
the drill is fed forward a very little way 
with the tail stock screw, and again with- 
drawn. Mr. Rickey is looking for a 
more rapid method, but has a wrinkle be- 
tween his eyebrows when he talks about 
the job. It is one of those perfectly sim- 
ple but extremely difficult jobs which are 
made almost hopeless by proportions and 
conditions which cannot be changed. 
From the drilling lathe the oil drill 
blanks go to the nicking machine, Fig. 
13, where they have the driving nick cut 
in the shank end. This nick must have 
a definite location in regard to the oil 
holes, because the holes are to lie in the 
lands of the drill after the spiral grooves 
are cut, hence there must be a correctly 
located “spot”? somewhere on the drill 
blank by which the blank can be located 
in the blank twisting machine and in the 
grooving machine. An angle plate is 
bolted to the plate S, Fig. 13, the top edge 
of this angle plate, which is outside of the 





Fig. 22. HEATING LARGE DRILLS FOR 
STRAIGHTENING. 


length of the oil drill blank, is exactly 
half the diameter of the small oil holes in 
the blank below the center of the V in 
the vise jaw, and two wires which fit the 
small oil holes are slipped into them, and 
lie on top edge of the angle plate while 
the V-vise jaw is screwed up to hold the 
blank for nicking; by this means the nick 
is cut in a fixed relative position to the 
oil holes. If the oil drill blanks are taper 
shank, and so tanged instead of nicked, 
the tanging is spotted off the oil holes, in 
the same manner. 

From the nicking or tanging machine 
the oil-drill blanks go to the smith shop, 
and are heated red hot, and then placed 
in the twisting machine, shown in Fig. 19, 
where the blank is twisted to bring the 
small holes to the same spiral which is 
afterward to be cut in the blank by the 
grooving machines. The twisting is done 
with care, but the operation is under per- 
fect control, and is speedy, and the spiral 
given the holes in the blank is so nearly 
correct that it is a very rare occurrence 
for the grooving mills to cut into the 
small oil holes. When this does occur, the 
job is spoiled and must be thrown away. 


t 
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In the grooving machines the twisted 
blanks are “spotted” by the nick or the 
tang of the blank, as may be. Before 
grooving, the oil blanks go to the turn- 
ing room, and are turned and filed to 
finished size, the small hole drilling and 








TESTING STRAIGHTNESS OF 
TAPER-SHANK DRILLS. 


Fig. 23. 


twisting being done after the blank is 
rough turned. 

The forge-shop does not have a very 
large part in twist-drill making. The 
annealing is done there, a Brown & 
Sharpe furnace being used. The taper- 
shank drills are forged there, on a Brad- 
ley hammer. The dies used are mostly 
“choke” dies, and the small tit on the 
blank is cut off on the press. The shank- 
forging and oil-drill twisting are the prin- 
cipal forge-shop operations. 

After forging, the taper shank blanks 
are centered with the aid of a bench cen- 
tering machine, as shown in Fig. 20. The 
straightening is done in the hand screw 
press, seen in front of the workman. The 
only unusual feature of the operation is 
the use of the white muslin screen S, 
placed between the window and the work- 
man’s eyes, same as in the other drill- 
straightening operations. 








Fig. 24. STRAIGHTENING SMALL 
DRILLS. 


After hardening and tempering, the 
drills are almost all crooked, and must 
be straightened by heating and bending 
in the hand screw press for the large 
sizes, or in a hand lever press for the 


oo en ee; 








976-24 


smaller ones. All of these operations are 
carried on in darkened rooms, screens 
and curtains being so arranged as to 
throw comparatively faint beams of light 
where light is needed, the general gloom 
making these faint lights as effective as a 
very strong light would be under or- 














TESTING PRESS. 


Fig. 25. 


dinary conditions. The faint light thrown 
on the surface plates on which the drills 
are rolled is ample for the visual test, and 
is far less trying to the eyes of the oper- 
ators than a strong light would be. Fig. 
21 shows the straightener at work. A 
geared hand-operated screw press A 
serves to bend the heated drill. Just be- 
yond this screw press a taper-shank drill- 
testing machine is seen. The workman is 
shown in the act of rolling a small straight 
shank drill on the eye-high surface plate, 
the drill being held with a pair of or- 
dinary cutting pliers, as it is hot. The 
room has been lightened to permit taking 
the photograph. The drills are heated be- 
fore being subjected to bending pressure 
in the press, as they are so hard that, at 
normal temperatures, they would break 
before bending sufficiently to “set.” They 
are, of course, not heated enough to start 
the color, but even this lew degree of 
heat makes them take a “set” from the 
press very readily. The workman rolls 
the drill on the surface plate, watching 
the line of light between the drill and the 
plate; if not straight, the drill is again 
heated and placed under pressure on 
the high side; if straight, the drill is 
let go and rolls back off the slightly in- 
clined surface plate into a receiving box 
at the rear. 

Fig. 22 shows the heating of the drill in 
a gas flame. This gas flame is regulated 
by a treadle, and is only used for an in- 
stant ata time. Fig. 23 shows the testing 


of shank drills for straightness, by plac- 
ing them in a taper socket spindle which 
is revolved by the left hand, while the 
testing index is moved along its support- 
ing rod by the right hand of the work- 
man. 
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Fig. 24 is a reproduction of a flashlight 
picture of a workman straightening small 
drills. The picture caught the workman 
in the act of sweeping the drill through 
the gas flame. The flames are very large, 
so as to act at once on the whole length 
ot the drill, and the drills are held in the 
flame for only a very small fraction of a 
second. The small lever press on which 
the straightening is done shows the end 
of its lever to the left of the gas-jet hood. 

Fig. 25 shows a special press with a mi- 
crometer screw table adjustment, in which 
the drills are given a test deflection, cold, 
in two directions. If the drills are too 
hard, this test deflection breaks them. If 
they are too soft, the drill takes a set. This 
test is applied to a few drills of each lot, 
selected at random. [If all the test drills 
pass successfully through the deflection 
test, the lot is passed as good. If any 
fail, more are put through the test, and if 
20 per cent. of the lot fail, all are con- 
demned and thrown away, as too unreli- 
able to be sent out. 

Some users order drills with no varia- 
tion limit, and such orders are filled by 
grinding the drills on the Brown & 
Sharpe universal grinder, after they are 
straightened. It is difficult to understand 
the utility of the “no variation” twist drill, 
since the twist drill can never make a hole 
exactly its own size, and a quarter thou- 
sandth limit would seem close enough for 
a rough drill operation. But drills are 
constantly ordered exactly to size by 














Fig. 26. WIRE BRUSHING FINISHED 
DRILLS. 


users who are ready to pay for such tools; 
hence it is only fair to assume that there 
is real economy in the use of dead-to-size 
drills for some special purposes. 

The last cut on the drills is made in 
grinding the lip clearance by hand. Ex- 
periments have been tried with all the 
drill-grinding machines, but nothing gives 
results comparable with the hand work, 
either for finish or economy. Undoubted- 
ly, the elastic support given by the hand 
of the workman is the thing lacking in the 
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machines; besides this, placing in the drill 
holder and taking the drills therefrom 
takes too much time. 

The final finish is given to the drills by 
brushing them all over with a rapidly re- 
volving wire brush and oil, as shown in 
Fig. 26, the wire brush being mounted 
on a pulishing machine spindle and partly 
surrounded by a sheet-iron hood, leav- 
ing the boy room to roll the drills against 
the under side of the brush. Wire brush- 
ing in oil forms an important step in 
some sporting gun barrel operations, and 
it gives the twist drills a uniform gray- 
black color which is not easily removed 
by handling, and resists rust to a con- 
siderable degree. 

The last thing of all is to give a few 
drills from each lot an actual cutting test 
in the material they are to drill, in a large 
drill press. 

All of these twist drill operations have 
been carefully described and fully illus- 
trated, because the processes are calcu- 
lated to give those who are familiar with 
the ordinary machine shop only an en- 
tirely new idea of what is needful to pro- 
duce work of nearly uniform sizes, and 
because the straightening operations can 
be performed by any tool maker as he 
may require in the ordinary course of 
his work. Some of these processes have 
never before been described in print, and 
so are of general interest, but the great 
lesson of the twist drill shop is care in 
measurement, and distrust of any single 
measurement made by one man with one 
measuring instrument. The body turners 
do not depend on the snap gage measure- 
ment, nor on the bench micrometer meas- 
urement, but follow those usually consid- 
ered sufficient tests with the hand mi- 
crometer. 

Again no stock is taken as good on the 
strength of the physical test. The analy- 
sis may be according to specification, and 
yet the stock may not make good drills. 
hence the analysis is supplemented by 
fracture inspection, and each individual 
lot of drills is watched all the way through 
the shop, and any indication of unusual 
behavior at any stage of manipulation re- 
sults in immediate and rigid tests. 

What would be thought of a lathe hand 
in an ordinary shop who used a snap 
gage, a bench micrometer and a hand 
micrometer to measure each piece of his 
work? Yet the drill blank turners do 
this at their own expense, because by so 
doing they can earn more money for 
themselves, that is to say, can turn out 
more work that will pass inspection in a 
given time. 

Take nothing on trust, neither stock, 
tools nor labor; question all things and 
hold fast only to that which contains with- 
in itself the evidence of its own goodness 
and truth; such is the lesson of the drill 
shop, and it is a lesson which if heeded in 
more of our machine shops would do 
away with many of the worries of the 
foreman’s life. 
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set by a similar wheel / above the spindles. 
The power comes through the horizontal 
shaft with the bevel pinion A* on its inner 
end. This pinion drives the two gears 
spoken of, the lower gear T being driven 
directly by the small bevel wheel h® at- 
tached to it. The small lower bevel gear 
ht connected with the driving pinion is 
keyed to a vertical sleeve which has upon 
its upper end the other gear / for driving 
the other set of spindles. Although these 
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Fig. 3 


ONE OF THE SPINDLES. 





large gears turn in opposite directions, 
the drills all turn the same way, on ac- 
count of one-half of them being driven 
from below and the other half from above. 








The inner ends of the drill spindles are 
normally in contact with the cone J, and 
when this cone is moved upward by the 
action of the treadle below, the drills are 
fed outward and the rim is drilled. The 
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Fig. 2 


MULTIPLE SPINDLE DRILL. 


Multiple Spindle Drill for Bicycle 
Rims. 


The drill shown in the accompanying 
cuts is another outgrowth of and contri- 
bution to the bicycle industry. It drills 
simultaneously all the holes of a bicycle 
rim, except that for the tire nipple. Fig. 1 
is a plan and Fig. 2 an elevation, partly 
in section, showing the essential parts of 
the machine. The holes are drilled radially 
and from the interior of the rim. The 
rim is clamped concentrically upon a hori- 
zontal circular ring plate or table. A 
lower and inner circle of the same table 
holds the stands for the drill spindles. 
Each drill spindle is mounted upon two 
bearings, Fig. 3, the casting comprising 
them having a curved foot and fitting in a 
corresponding shoe, which allows the 
spindle to be tipped to the proper angle. 
The outer bearing fits the drill spindle 
itself, while in the other bearing there is 
a sleeve splined to the spindle which car- 
ries a small bevel pinion on its inner end, 
the sleeve and spindle being driven by 
this pinion, while the spline allows the 
spindle to move endwise through it. As 
the alternate spokes of bicycle rims, and 
consequently the holes for them, are at 
different angles to the central radial plane. 





description received tells us that when 
the cone is dropped the spindles are to be 
pushed back by hand; but it is evident 
that a little helical spring upon each would 
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MULTIPLE SPINDLE DRILL. 


the drills naturally divide into two equal be much better for the purpose. The cen- 
sets, one set being driven by a large bevel tral spindle, gears, etc., have, of course, a 
wheel T below the spindles, and the other second bracket between the small gears 
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for the purpose of keeping all in posi- 
tion. 

Referring to Fig. 1, it will be noticed 
that there is a large movable outer ring 
B, having the slots B+ and the handle B?. 
The movement of this ring sets the dogs 
in for clamping the rim to be drilled, and 
a movement in the other direction moves 
the dogs outward and releases the rim. 
The inventor of the drill is John Icely 
Warman, Chicago, III. 
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ures of interest; especially in the plan 
adopted for obtaining the feed motion, 
which, though not new, is unusual. 

The feed-rod is dispensed with, and the 
lead screw is splined for the friction feed; 
the arrangement of gearing for driving 
the screw being shown best in the outline 
engraving, Fig. 2. The gears A B drive 
the sleeve C and bevels F, F! and F?. 
Spindle D is fitted freely in sleeve C. On 
this spindle is keyed a clutch E, which 
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transmit the motion, and by changing 
gears A and B toa ratio of 2 to I, instead 
of even, all threads are, of course, doubled 
in pitch. 

It will be noticed that the foot-stock is 
provided with the spindle-supporting pro- 
jection so strongly advocated by Profes- 
sor Sweet, and the lathe is, in fact, de- 
signed, not for tool-room work, but rather 
for the plain work of the machine shop 
and manufactory. The lathe swings 12 
inches diameter over the bed. The cone 
pulley is for a 2%4-inch belt, and by prop- 
erly arranging the line-shaft pulleys, a 
total of twelve different speeds are ob- 
tained. This lathe has been brought out 
by Hill, Clarke & Co., Boston, Mass. 


A A A 


Letters from Practical Men. 
The Monkey, the Stone and the 


rd. 
Editor American Machinist: 

The question raised in your issue of 
December oth, as to “What Puzzled the 
‘Eminent Physicists,’”’ is not a deep one, 
but contains an interesting problem in 
inertia which has baffled many an amateur 
philosopher, and it may be well to look 
at it from a mechanical standpoint. 

To state the question concisely, we sup- 
pose a cord over a pulley, with a monkey 
clinging to one end and a stone of exactly 
the same weight as the monkey, attached 
to the other. If the monkey proceed to 
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A New Twelve-Inch Lathe. 


We give herewith some engravings of a 
lathe which, reversing recent tendencies 
in lathe construction, has been designed 
to be as simple as possible, in view of its 
intended functions—i. e., to do ordinary 
turning and screw cutting rapidly and 
well. 

Though so simple in appearance, the 
lathe, nevertheless, embodies some feat- 
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FEED REVERSING DEVICE. 
engages with clutches on either F1 or F?, 
when lever G is thrown forward or back. 
Clutch E is splined to shaft D to give feed 
gear either right or left hand motion. 
When the feed is not used the lever is 
set centrally. The lever is used for re- 
versing the carriage motion only in screw 
cutting, this being usually preferred, 
rather than reversing the countershaft. 


From the stud the usual change gears 
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climb the cord, what will happen? Will 


the stone rise or fall? 

Now, supposing the cord to have no 
weight, the pulley attached to a stationary 
point and no friction anywhere, so long 
as the monkey remains quiescent, there is 
a perfect balance and no motion. But 
the moment the monkey proceeds to 
climb, he must pull on the cord, not only 
enough to sustain his own weight, but 
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also enough to overcome the inertia of his 
body, and this additional pull will, in a 
sense, disturb the balance, and the stone 
will also begin to rise, and, strange to 
say, it will, so far as. vertical motion is 
concerned, exactly imitate the monkey. 

If the monkey rise slowly, the stone will 
also rise slowly; if he rise rapidly, the 
stone will do likewise; if the monkey de- 
scend, down goes the stone. If the 
monkey stop short after a very rapid 
ascent, the inertia of his body will more 
than overcome its weight for a moment, 
and cause a little slack cord above him, 
which we would suppose, at first sight, 
would give the stone a chance to fall. But 
this the irresistible law of inertia will not 
allow it to do, but it will, so to speak, 
jump a little in the air in exact imitation 
of the monkey, and thus leave the same 
amount of slack on both ends of the cord. 
In short, if the stone is on the same level 
as the monkey, to start with, it will al- 
ways keep even with him, no matter how 
much cord the monkey may draw in or 
pay out. 

We do not know whether these peculiar 
motions have anything to do with the 
common expression about “cutting up 
monkey shines,” but one thing is certain, 
there is no “monkeying” about the law 
here exemplified. J. C. GREEN. 

Hackettstown, N. J. 


A A A 
The Reproach of Cheapness. 
Editor American Machinist: 

While double-acting words are often 
handy to have, their facility sometimes 
seems to defeat the purposes for which 
language is supposed to be employed. The 
word “cheap,” for instance, is constantly 
made to convey two very different, if not 
opposite, meanings. A thing may be 
cheap simply because the price is ab- 
solutely low, and regardless of its in- 
trinsic value, or it may be cheap because 
its price is low, as compared with its 
actual practical value. Regardless of the 
double use of the word, it has been and 
is stili widely used as a term of reproach 
and of depreciation. It was, of course, 
our English friends who got up the ex- 
pression, “cheap and nasty,” and they are 
welcome to use it. It does not fit our 
language nor our products. The impli- 
cation that the two adjectives are natural 
consorts is entirely unwarranted. I am 
beginning to think that the time is com- 
ing, if, indeed, it has not now fully come, 
when the word “cheap” shall have lost its 
last trace of presumptive reproach. I am 
not sure but that “cheap,” as applied to 
our products, carries with it more pre- 
sumption of excellence, of elaborate prepa- 
ration of agencies, of minute and exacting 
supervision of operations, of persistent in- 
sistence upon satisfying high standards, 
than any other word which we have. I 
do not say that things may not still be 
cheap and bad, but the badness must cause 
the cheapness, rather than the cheapness 
cause the badness. 
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Probably no one article of common me- 
chanical use, at least none so small and 
apparently so insignificant, has had so 
much thought employed in its develop- 
ment and continual improvement, and has 
had so many facilities employed in its 
multitudinous production as the monkey 
wrench. Monkey wrenches are cheap, or 
low in price, and they are at the same 
time wonders, not of worthlessness but 
of usefulness, of value, of excellence in 
wrenching facility. They are cheap as a 
consequence of the persistent efforts not 
to make them cheap, but to make them 
good. The producers who set out in quest 
of the cheap alone are never the stayers. 
The successful quest is always for the pro- 
duction of the good article, and the most 
successful and lasting quest is for the pro- 
duction of the best. 

These wrenches are of great variety of 
design. Some of them consist of but two 
pieces of metal; some very good ones 
have but three pieces. I was looking at 
and admiring one a day or two ago, which 
had four pieces, all told. There was the 
main piece of the wrench, comprising 
both the head and the handle, with teeth 
at the back of the shank for the worm to 
engage. Then there was the sliding jaw, 
the worm setting between two ears at the 
back of it, and a screw passing through 
the lower ear and tapped into the upper 
one, with a straight part between on which 
the worm turned smoothly. The wrench 
was light and strong and without shake, 
finished and case-hardened all over, and 
smooth and pleasant to handle; it was, in 
fact, one of the standard wrenches of one 
of our best known manufacturing con- 
cerns, 

These wrenches, and many similar arti- 
cles of manufacture, are now sufficiently 
familiar to all of us. How many of us 
realize the fact that no single living man 
could make one of those wrenches? No 
one man could make a wrench precisely 
the same in shape, in detail of finish, and 
in general appearance, nor a wrench in all 
respects as strong and reliable, no matter 
how much time he might put on it, or how 
much money he might be paid for it. No 
purchase price however high could have 
the effect of concentrating in one man 
the range of ability required. This may 
be a rather big assertion, but there can be 
little doubt about it. The price of a 
single meal will buy the wrench, and yet 
no one man can carry all the skill which 
produces it. We can even narrow down 
the task. We can assume the wrench to 
be already designed, an operation ex- 
tended over a century, and which thou- 
sands have helped at. We can assume the 
model wrench before the man, also the 
precise material at hand, the shopful of 
special tools and facilities all ready, and 
we do not even then know where the man 
can be found competent for all the opera- 
tions involved. 

An outsider cannot enumerate all the 
mechanical operations involved in the pro- 
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duction of the wrench. Some curious 
operations about it we can only guess at. 
In drop forging the main piece out of a 
straight bar, there is some little trick 
about getting the stock for the head all 
right. After the sliding jaw is roughly 
dropped, there is another trick about 
forming the hole where it slides over the 
shank, then other tricks occur all the way 
along. On the shank and the sliding jaw 
alone at least the following operations 
must come in: Drop forging, punch- 
ing, annealing, milling, grinding, buff- 
ing, tumbling, drilling, tapping, case- 
hardening, and perhaps a little chipping 
in the earlier stages and a little filing in 
the latter. The screw is a simple screw- 
machine job, while the worm requires an 
automatic machine with some special de- 
vices, or two or more operations may be 
involved in its production. Now, anyone 
knows that no man in the shop, even with 
the tools all standing ready adjusted and 
waiting, could go around and do all the 
various operations correctly, if at all. The 
man at each machine or furnace, or what 
not, is more or less a specialist, and the 
special training and skill brings both per- 
fection and cheapness, but evermore nar- 
rows the successful and profitable range 
of the individual worker. The true cheap- 
ness, the liberal value for the price, has al- 
ways been brought about by seeking, 
primarily and constantly, perfection of 
product. Facility and rapidity of execu- 
tion, the essential conditions of cheap 
production, have inevitably followed, and 
the user, in the long run, has always 
reaped the benefit. 
TECUMSEH SwIFT. 


A A A 
Cooling bataar* <4 Re-expanded 


Editor American Machinist: 

I have just been looking over some 
back numbers of the “American Machin- 
ist,” and was interested in your answer 
to question No. 115, July 22, 1897. I had 
a little experience last year in the use of 
compressed air for cooling purposes, and 
although I did not get any satisfactory 
results, my experience would tend to 
show, as you point out in your answer, 
that a large volume of air is necessary to 
cool a small volume of water. I had un- 
dertaken to make some experiments on 
the tensile strength of metals at low tem- 
peratures, and having seen it stated in the 
“American Machinist” that air at 80 
pounds gage pressure and at 80 degrees 
Fahr., expanded to atmospheric pressure, 
would have, after expanding, a tempera- 
ture of — 126 degrees, I resolved to try it. 
The air, in the experiment which I made, 
was compressed to 80 pounds gage pres- 
sure by a Westinghouse air-brake pump, 
flowing from pump to a reservoir, and 
from this reservoir it was piped a dis- 
tance of some 30 feet through a %-inch 
pipe; from here. for a distance of about 
6 feet. through a 14-inch pipe into a small 
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box about 10 inches by 4 inches and 6 
inches deep, which was filled with water. 
The pipe was placed in the box in the 
form of a coil whose end was closed, the 
air being allowed to escape through a 
number of small holes into the water, the 
area of these holes being at least equal 
to the area of the pipe. The lowest tem- 
perature attained was + 53 degrees, the 
initial temperature of the water being 72 
degrees. It took, if I remember rightly, 
about a quarter of an hour to cool this 
small quantity of water (a little over a 
gallon) to 53 degrees. 
RICHARD E. 
University of Nebraska. 


[Our correspondent is far from the 
first who has been disappointed in trying 
to cool water by the use of compressed 
air. More disappointment than anything 
else has probably been thus far realized. 
We would have been glad, in this case, 
to have had a little clearer idea of the 
volume of air used, and some assurance 
that it had been brought to as low a tem- 
perature as possible at the moment pre- 
vious to the expansion. It is essential that 
the expansion should be as free and sud- 
den as possible. If the air-is released like 
the exhaust of a steam engine into a re- 
frigerating chamber, it is probably nearer 
the correct way of doing it. The use of 
the %4-inch pipe by our correspondent, 
just before the expansion, may have had 
the effect of heating the air more or less 
by friction, The discharge of the air up 
through the water must have stirred it up, 
so that at the surface, where it was ex- 
posed to the external atmosphere, it could 
be re-absorbing heat even while the cool- 
ing was going on. If the letter above 
shall encourage some others to tell us of 
their experience in trying to cool water 
by the use of compressed air, it will serve 
a useful purpose.—Ed.] 

A A A 


Figuring Change Gears for Screw- 
Cutting. 
Editor American Machinist: 

There are in use several methods of cal- 
culating the change gears on a lathe, 
some better, some worse, and it seems to 
me that those given in answer to “A. C.,” 
in the “American Machinist” of Novem- 
ber 4th, belong in the latter class. 

In the first case, that of the simple 
geared lathe, you say, “Select some gear 
for the screw,” and after explaining to 
“A. C.” how to perform the rest of the 
calculation, you kindly suggest that if 
the result is a fractional number, or if it 
does not represent the number of teeth in 
any gear in his possession, he may try 
again. 

The rule given for the compound- 
geared lathe has the same fault; but in this 
case it is much worse. Think of “select- 
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ing at random” three of the four gears to 
be used, and going through a rather long 
calculation every time to see if they were 
the right ones! In choosing two gears out 
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of a set of thirteen, it would be possible 
to make 156 different combinations; with 
three to select he might arrange them in 
1,716 different ways, and it would be 
nothing to the discredit of “A. C.”’ if, after 
making 200 or 300 attempts with your 
rule, he should apply to the boss for some 
more definite information. Indeed, it is 
quite possible that the boss would get 
around before he had tried it more than 
a hundred times or so and tell him what 
gears to put on, thus ending his trouble 
for the time, and perhaps, if he happened 
to be in a very good humor, and the job 
was one of those bonanzas which are paid 
for by the hour, he would get a piece of 
chalk, brush off a place on the bench, and 
give “A. C.” a practical lecture on how 
to gear up a lathe. 

First, he would explain that the change 
gears on a lathe are usually so designed 
as to be all multiples of some number, and 
that that number, or some multiple or 
divisor of it, should be used in any multi- 
plication which is to result in a product 
equal to the number of teeth in one of the 
gears. For instance, if the gears are 28, 
35, 42, 40, etc., then 7 is the number of 
which all the gears are multiples, and 
either 7 or some multiple of it, as 14 or 21, 
or some divisor, as 3% or 214, must be a 
factor in any multiplication the product 
of which is to equal the number of teeth 
in one of the gears. Then for a simple 
geared lathe he would give a rule like 
this: 

Multiply the number of threads per 
inch of the lead screw by the number of 
revolutions of the spindle required to turn 
the stud over once, and write this product 
under the number of threads per inch of 
the screw to be cut, in the form of a frac- 
tion. Mulitply both terms of this frac- 
tion by the same number (this will be the 
number of which all the gears are mul- 
tiples or some multiple or divisor of it); 
the numerator of the resulting fraction 
will be the driven or gear on the screw; 
the denominator, the driver or gear on 
the stud. 

“Fora compound-geared lathe he would 
stuff him with this: 

Produce the first fraction as in the 
previous rule. Separate this into two 
fractions which, multiplied together, will 
reproduce it, and multiply both terms of 
each of these fractions by the same num- 
ber, using different multipliers for each 
fraction if desirable, but multiplying both 
terms of the same fraction by the same 
number. The numerators of the resulting 
fractions will be the driven, the denomina- 
tors the driver gears. Then he would 
give him a few illustrations in this man- 
ner: 

Having a lathe the spindle of which re- 
volves twice while the stud turns over 
once, with a lead screw of 4 threads to 
the inch and a set of gears containing 


all the multiples of 7 from 28 to 112, in- - 


clusive, to cut a screw with 32 threads to 
the inch: 
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4xe=s 32, 3% = 112 driven or gear on screw, 
“aes * 3° °? ~ 98 driver or gear on stud, 
To cut screw having 2 threads to the inch: 

2 28 driven 

xX 14 => — ,., 

8 I1z driver 
To cut screw having 1 thread to the inch, 
on same lathe, by compounding the gears: 


I 28 driven 
I I 4 % 28 = 12 driver 
s"are -s 42 driven 
2 * 42 = 84 driver 


To cut screw with 50 threads per inch: 


5 105 driven 
50 5 10 2 X2= 42 driver 
gs=2%*%4° 10 70 driven 

4 x 7 = 98 driver 


He would probably wind up the lecture 
by explaining that it would not be neces- 
sary more than once to “multiply the 
number of threads per inch of the lead 
screw by the number of revolutions of the 
spindle required to turn the stud over 
once,” as in subsequent calculations he 
could consider the product thus obtained 
as the threads per inch of his lead screw, 
and use it as the denominator of his first 
fraction; that if he wanted any informa- 
tion about fractional threads, he could 
get it by studying the latter part of the 
editor’s answer to his question, and that 
he had better continue to take and read 
the “American Machinist,” as he could 
get more practical information out of it 
than could be had anywhere else for the 
same money, even if the editor should 
sometimes give him a poor rule. 

LATHE HAND. 

[The answer referred to is a standard 
one which we have reprinted once in each 
volume for several years. It is intended 
to be stated in terms as general as possi- 
ble so as to cover any possible case. In 
actual use it is, of course, by no means 
necessary to make as many trials as “Lathe 
Hand” claims, and the rule is not in point 
of fact a poor one, but a good one, con- 
sidering that it is intended to apply to 
any lathe.—Ed.] 

A AA 


Micrometer Cuts for Files. 
Editor American Machinist: 

In your issue of November 25th, Mr. 
J. Schauring, in referring to an article 
of Mr. Tecumseh Swift, asks how the 
theories of said article apply to files. In 
doing so he gives a little example, and 
then says, “Why?” Now, in the article 
of Mr. Swift, the cutting tools referred 
to are all worked by applying quite a large 
power in forcing the tools to cut, while 
the power applied to a file is limited to the 
amount of pressure the man who does 
the filing is able to apply. The cutting 
power is also limited accordingly, conse- 
quently a file with many small teeth, each 
tooth doing a little, will take hold of the 
“blued steel,” while a large file with few 
teeth, each tooth having to do too much 
to accomplish any result at all, will slide 
over the material without any mark left, 
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because the pressure is not large enough 
to make the large teeth take hold. Still 
less could be done by hand with a single- 
tooth tool; but take the cold chisel, and 
with a good-sized machinist’s hammer 
apply the necessary “pressure” upon the 
head of the chisel, and the result will be 
quite astonishing, inasmuch as with two 
or three good licks more material may 
be removed than with a hundred strokes 
of the smooth file, although it is not con- 
verted into filings of the size of those 
created with the smooth file. The rough 
file would also create rougher filings than 
the smooth file, and as Mr. Schauring 
does not specify the size of filings, it can 
only be a question of material to be re- 
moved, and the same can now be an- 
swered thus: The reason a smooth file 
will take hold of the piece of “blued 
steel” is because the power applied to it 
is large enough to make each small tooth 
take hold and remove a small chip. The 
reason a rough file will not remove any 
material is, that the power applied is not 
large enough to make each tooth take a 
large chip; still less could a single-tooth 
tool take hold, as it takes still more power 
to make it take a still larger chip. 

In this particular case may also come in 
the consideration, that the smaller the 
tooth, the keener its cutting edge; further, 
that a larger number of teeth-create more 
friction, and as friction creates heat, the 
very stroke of the file heats the surface of 
the material and soften it, and makes ‘t 
more easily cut. The latter theory can 
be verified by holding the hand under the 
falling filings; those from a smooth file 
will quite burn the skin, while those from 
a rough file will hardly be warm enough 
to be felt. 


C. CASBERG. 
Randolph, Mo. 


+ A a 
A Handy Panel Gage. 
Editor American Machinist: 
I send you a sketch of a panel gage 
which is very satisfactory to those who 
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A Plug That Enlarges by Wear. 


Editor American Machinist: 


In corroborating (in reverse) the article 
in the “American Machinist” of Novem- 
ber 18th, “A Hole That Closes by Wear,” 
I would say, that some years since, seeing 
an article in a mechanical paper from a 
correspondent relative to his having tried 
almost every kind of packing rings on 
piston valves, with unsatisfactory results, 
he filled in the grooves for packing rings, 
solid with genuine babbitt metal, turned 
them to fit size of hole in valve casing, 
and found them more satisfactory than 
anything he had tried, but that they gradu- 
ally became larger by use. About that 
time, in repairing an engine with piston 
valves at our works, we fitted up the 
valves in that manner, and found they 
worked better than loose rings. The en- 
gine is yet in service. The theory of the 
plug getting larger, or the hole closing, 
is that the heat from the steam gradually 
expands and permanently enlarges the 
mass of babbitt metal forming the rings or 
lining of bushing, and consequently either 
gets larger or smailer, by use, as the case 
may be. Anyone having trouble with 
piston valves leaking steam, from wear, 
would be well repaid by substituting a 
solid babbitt metal ring on the valves. 

E. FAWCETT. 
Alliance, O. 
A y - 


Casting a Furnace Door Lining. 
Editor American Machinist: 


Fig. 1, herewith, is a sketch of a fur- 
nace door lining. This casting would 
have been easy to mold if the pattern had 
been made to leave its own core. It would 
have given the molder no trouble to get 
it out; but as the walls of metal are only 
5-16 inch thick the life of the pattern 
would have been short. 

Fig. 2 shows a pattern, and Fig. 3 a 
core box for the same, that will stand a 
lot of hard usage. I found it a good plan 
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A HANDY PANEL GAGE. 


have used it. It is made of hard maple, 
and some have two interchangeable rods, 
one about 20 inches long and the other 
about 30 inches. These are 3% inch square, 
and by having the rods put in the head, 
as shown, all lost motion from wear is 
taken up and all undue tightness from 
swelling is obviated. There is no patent 
on it, so far as I know. Anyway, I have 
none, though when I first discovered it, 
I intended to organize a large company 
and amass a fortune, but my generous 
nature got the better of me, and I am still 


poor. A. L. BOWEN. - 


to fasten the block a in the lathe, and bore 
out the conical part, shown by the dotted 
lines, before the end was rounded, which 
allowed the piece to “balance” while 
turning. Then the part overhanging all 
around, that serves as a core print, which 
was made just thick enough to complete 
the depth of the hole, was next nailed on, 
and the pattern was made. 

The core box needs but little explana- 
tion. The conical block is turned to cor- 
respond to the larger size of the same in 
casting. When the core is placed in the 
mold it is just suspended and will be held 


29-981 


in place by the cope, requiring no an- 
chors. Ifa green sand core is preferred, 
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FURNACE DOOR LINING PATTERN. 





Fig. 3 


it would be a small matter to make a 
“grid” to handle the same. 


WM. NEWTON. 
Oneonta, N. Y. 


4 A A 


One “long felt want” is at last supplied. 
A recent patent is for an illuminated key- 
hole. It is as yet only half complete, 
however. There is a push button to throw 
on the light. The push button may be al- 


most as elusive as the keyhole. 
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Lathe and Shaper Work. 
BY A. H. CLEAVES. 

The following methods of doing a job 
calling for a good degree of accuracy 
were employed by the writer, and think- 
ing they might be of interest to the gen- 
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Fig. 2 
THE WORK TO BE DONE. 





eral reader, he has decided to put them 
in print. 

The work was done on a pantagraph 
machine invented by Mr. Lathey, with 
the Western Bank Note Engraving Com- 
pany, and while the tool itself would be 
of insufficient interest to the reader to 
callfor a description, the operations shown 
in the cuts and explanations it is be- 
lieved are worthy of illustration. 

In Fig. 1, a plan, and Fig. 2, an eleva- 
tion of the same parts, there are four 
pieces joined as shown, with a fifth piece 
A sliding upon the inside of one of the 
others. While this piece 4 in reality only 
moved in the relation shown in the cut, 
for the sake of showing the way of doing 
the work contemplated, it will be as- 
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sumed that it is reversible and must coin- 
cide every way with the other pieces, 
whether placed as shown or reversed. 

The result sought, then, is to have the 
six holes shown in Fig. 1 exactly parallel; 
A being adjustable one way as shown by 
the dotted line B, and the others exactly 
related as to distances shown by figures, 
2% and 5 inches; the four corner holes 
being the joints of the fixture shown. 

In Fig. 3 I have shown a method that I 
may have illustrated in some other essay, 
but which will bear reshowing here, as it 
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JIG FOR DRILLING HOLES IN LINB AND 
EQUALLY SPACED. 


contains the essence of this work process. 
This figure shows a jig for getting three 
holes in line, and can be used for getting 
as many more as desirable by stepping 
along from any two holes to a third in a 
series, as will be explained directly. 

First plane up a piece of metal A, as 
shown in three places, Fig. 3, and then fit 
closely to the groove in the same a ring B 
for drilling a hole centrally in A. If it is 
required to get the distance exactly 2% 
inches or something else, then face off 
in the lathe a round piece C to locate B 
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by in making the second hole. For in- 
stance, if B was % inch in diameter, then 
C should be 2 inches long to locate the 
holes exactly 2%4 inches apart. Drill one 
hole in A with B in position shown. Place 
a pin or plug in this hole with B on it, 
and bring C against B. Clamp C to A 
and place B against the other end of C 
and drill the hole D, fastening B with 
solder or clamp firmly in A. Repeat the 
process for the hole E£. 

In the job under consideration, how- 
ever, the exact distance, 24 inches, was 
not so important as the same distance 
from each other of all the holes in the 
parts, so I worked as follows: I made a 
center line on’ B, as seen at F, and marked 
two lines G and H across A with a try- 
square. After locating B by these lines 
and drilling the two holes / and D in A, 
I transferred the same to a strip J, then 
moved it along, pinning J in J to the hole 
D in A, and drilled the hole E in A 
through the hole D in J. 

This gives three holes about as near in 
line as the law allows, and furnishes a jig 
for getting the lathe face-plate fixed as 
follows, for doing the work properly. 

In Fig. 4, A shows a section of a lathe 
face-plate having the studs for locating 
the work placed in the web of the cast- 
ing. The holes for these studs are ob- 
tained with the piece A, Fig. 3, used asa 
jig. A center pin or stud B, Fig. 4, is 
turned true in the lathe, and the hole D, 
Fig. 3, is placed on this, and A, Fig. 4, is 
clamped to the face-plate on the line of 
the web; then the face-plate is removed, 
and the holes J and E, Fig. 3, are trans- 
ferred to the face-plate, as seen at J and E£, 
Fig. 4.. Then returning the face-plate to 
lathe and pinning / and D, Fig. 3, to B and 
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THE WORK ON THE FACE-PLATE. 
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Fig. 5 
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E, Fig. 4, respectively, the strip A, Fig. 3, 
being clamped to face-plate and the latter 
removed again, the hole E, Fig. 3, is used 
to locate the hole K, Fig. 4. 

But these holes in the face-plate, it will 
be seen, are larger than the studs en- 
tering them; the latter have shoulders 
resting on the face-plate to upright them, 
and a counterbore is used to face off the 
back side of face-plate where the washers 
come; so the holes in the face-plate in this 
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and E£, Fig. 4. If desirable to use the 
studs at E and K, Fig. 4, then / or E, Fig. 
3, is placed on B, Fig. 4. Or one stud E, 
Fig. 4, can be located in this way for bor- 
ing the two-hole pieces. 

In preparing the pieces shown in Figs. 
I and 2; all the surplus metal, whether 
brass or iron, is removed, the holes are all 
roughed out, and one hole is bored and 
reamed out to size on an angle iron or 
otherwise, and this hole is used on one 
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Fig. 6 
SHAPING MACHINE JIG 


case would not require to be as close as ii 
the pins were guided by the holes them- 
selves. 

This way of getting the hole K is the 
stepping-off process referred to before, 
and another and perhaps as good a way 
of making a jig or transferring holes di- 
rectly to any work is illustrated in Fig. 11 
The piece A, in this figure, is a straight- 
edge of any length placed directly on the 
work, and the rings and distance piece put 
in contact with it. For getting the holes 
in the face-plate the ring B, Fig. 11, can 
be put on the pin B, Fig. 4; and A, Fig. 11, 
being placed against it and clamped, other 
holes can be obtained with a ring placed 
like C, Fig. 11, or as described above. 

For jig work where holes are to be 
lined, and a scale measurement will bring 
the holes near enough for distance apart. 
any piece can be used as shown in B, Fig. 
12, and moved at convenience, while more 
readily clamped to work than a ring. A, 
Fig. 12, is a straight-edge, and B a jig for 
drilling holes by. 

Returning to Fig. 4, the studs J and E 
are located with the strip A, Fig. 3, which 
is placed on the upper ends of / and E£, 
Fig. 4; the middle hole D, Fig. 3, being 
put on the pin B, Fig. 4. the latter being 
made long enough to correspond with / 
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WITH WORK IN PLACE. 


of the studs for obtaining the others cor- 
rectly. 

For example, in Fig. 1, the long piece E 
which carries the sliding-piece A woula 
have the finished hole placed on the stud 
at K, Fig. 4, while the hole at opposite 
end was bored. The short pieces C and 
D, Fig. 1, would be located with stud E 
or /, Fig. 4, and, having obtained the 
end holes in E and F, Fig. 1 as shown, the 
long holes in the centers would be se- 
cured as seen in the cuts, Figs. 4 and 5, 
the center-pin B having been removed. 
The pieces C, Fig. 4, and C and D, Fig. 5, 
are brass supports, brought up against the 
work and secured to it with solder. This 
is one of the most essential parts of the 
job, and if cast iron is used for the work, 
a brass piece or pieces can be attached 
to the same to facilitate soldering these 
supports. They hold the work rigidly, 
which would be hardly possible with 
pieces shaped like these in any other way. 
This bracing feature must be regulated by 
the requirements of the work and applied 
at the points that need it. 

The sliding-piece A, Fig. 1, is finished 
by itself, with the exception of the hole 
in the same in the first place, and the sur- 
face of E, Fig. 1, upon which it slides is 
obtained as follows: 
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The sides of this piece, A and B, Fig. 6, 
are faced off, while it, EZ, Fig. 1, is placed 
upon the studs J and E, Fig. 4; the sup- 
port C, Fig. 4, and the slide A, Fig. 1, 
being absent. Then the surface C, Fig. 7, 
of the same piece is finished in the shaper, 
being held by arbors in the end_holes, and 
resting in V-blocks illustrated in Figs. 6 
and 7. As this block D and the V-blocks 
contain some interesting elements, I will 
explain them at some length. 

Let the casting D, Figs. 6 and 7, be held 
in the shaper vise at the corners E and F, 
and be dressed off. Shape out the grooves 
G and H to receive the strip shown in 
Fig. 8, previously planed on the under 
side AAA, the groove H being made 
wider than the tongue on Fig. 8. Four 
holes are drilled in the piece shown in 
Fig. 8, and the two end ones B and C are 
countersunk if it is intended to dress off 
the top of casting, as the holes are used 
to screw the piece to D, Fig. 7, while the 
Vs are being shaped out. This piece is 
afterwards cut up into separate pieces Q, 
as shown by the dotted lines; the holes be- 
ing for the binding screws L, Figs. 6 and 
7. These go through the V-blocks into 
D and bind both work and block. Screws 
M adjust the clamps. Holes are drilled 
in D, Fig. 7, to correspond with B and C, 
Fig. 8, and the piece in Fig. 8 is finished 
in this position, the surface N of D, Fig. 
7, being dressed off the last thing before 
the piece in Fig. 8 is screwed down to it. 
This operation of dressing off the surface 
N of D, Fig. 7, is the gist of the whole 
thing, and must be done every time D is 
replaced in the shaper, or if the shaper- 
vise is turned quarter around. 

The work is clamped first at G, Fig. 7, 
and then at H, the latter groove being 
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Fig. 12 


ADDITIONAL METHODS OF 
HOLES IN LINE. 


DRILLING 


wider than the tongues on Q, permits the 
latter to adjust themselves to the arbor at 
that end of the work. 

Figs. 9 and 10 show how this kind of 
work with one or two arbors, straight or 
parallel holes, would be arranged when 
the holes were of different sizes. The 
arbor in small hole would carry a collar 
to fit the V; the diameter being the same 
as arbor in large hole. 
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A A A 
The Year Closes and the Year 
Begins. 

With this number the 20th volume 
of the “American Machinist” closes, and 
by the time it reaches our readers, the first 
number of the new year will be ready for 
the presses. 

The presses will be new ones, by which 
we expect to get still better results than 
have been possible during the past year; 
notwithstanding the fact that this past 
year’s work has been considered excei- 
lent. The entire paper will be printed 
from new type, advertisements included, 
and 15,000 copies will be printed each 
week in the expectation that this will en- 
able us to supply all demands for back 
numbers during the year; something 
which we have been unable to do during 
the past year. 

The results of the year’s work are very 
gratifying to us. Never before in the 
history of the paper has there been so 
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much evidence of appreciation on the part 
of readers, and never has there been a 
period when so much interest and such 
hearty responses have been called out by 
our efforts to provide matter of interest 
to those who, in one way or another, are 
interested in the production, sale and use 
of machinery. We are happy to be able 
to say that the paper is decidedly stronger 
than ever before, and better prepared for 
future work. 

We contemplate no radical or decided 
change during the year to come, but shall 
endeavor to make each number as valu- 
able as possible to all who have to do 
with machinery. We have now on hand 
very much material which, when pre- 
sented, will, we feel confident, be appre- 
ciated by our readers, and among this a 
great deal of matter pertaining to foreign 
engineering establishments, which will be 
liberally illustrated by photographs and 
drawings gathered by Mr. Miller during 
his tour of European machinery-building 
establishments. Many of the most famous 
and most interesting workshops of Eu- 
rope will be thus illustrated and de- 
scribed. 

We hope every one of our readers found 
a well-filled stocking awaiting him on 
Christmas morning, and that the New 
Year will be a happy and a prosperous 
one for all of them. 


A A A 
The Touch of the Customer. 


While the world continues to move, the 
concern that is stationary must inevitably 
be left behind. It is absolutely and uni- 
versally impossible for any manufactur- 
ing establishment to remain prosperous 
without being progressive. No matter 
how perfect and satisfactory may be the 
product of to-day, no matter how bound- 
less may be the market for it, or how easy 
it may be to dispose of the entire output, 
these conditions cannot abide without 
continual improvement. 

Some builders of machinery may be apt 
to forget or to ignore this, but there is no 
class who could do so with less risk of 
ultimate extinction. The fashion of ma- 
chinery passes rapidly away. Styles be- 
come old and then obsolete before we 
know it. In many lines of machinery and 
of machinists’ supplies, the makers are not 
the users; and yet if those makers do not 
keep constantly and freshly informed of 
ihe conditions under which their goods 
are employed, of the success which at- 
tends their use, and especially of the direc- 
tions in which still greater successes may 
lie, and if hints in these directions are not 
persistently followed up, nothing but 
disaster can ultimately await them. 

The makers of emery wheels, forinstance, 
cannot,in the natureof things, beextensive 
users of emery wheels, and yet they should 
know better than anyone else all about 
the proper and most satisfactory ways to 
use them. The builders of machine tools, 
of lathes, planers, shapers, millers and 
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the like, it may be argued, are not in the 
same position as the emery-wheel makers, 
as they certainly are able to use their own 
tools. The trouble is that they are able 
to try them, and they do try them, under 
almost ideal conditions both as to work 
and workmen, while the real things most 
necessary to be known are the weak spots 
that develop under conditions which are 
not what could be desired, but which in- 
evitably are encountered when the tool 
goes out from under the parent roof. 

This knowledge, so necessary to the 
well-being of the tool builder and the 
efficiency of his tools, will not come un- 
invited, but must be diligently sought for 
wherever it may be found. Obviously, 
the best way to get the information is di- 
rectly from the customer. It makes a 
great difference, therefore, as to the means 
of communication that may be employed 
between the manufacturer and the cus- 
tomer. The maker of the article usually 
initiates and has exclusive control of the 
means of communication. Whatever a 
man makes and wants to sell will not 
usually be sold until he at least lets the 
customer know, in some way, that he has 
it for sale. The so-called demand for 
things is mostly pure fiction. Not one- 
tenth as many daily papers would be sold 
if the public and the newsboys were to 
exchange places, and if their attitudes 
toward each other were reversed. The 
only everlasting demand is the demand 
of the manufacturer for consumers. 

To the manufacturer it makes all the 
difference in the world what means he 
may employ for the selling oi his goods, 
not merely for the accomplishment of 
each present sale, but for the securing of 
the customer of the future. The glib- 
tongued braggart of the auctioneer type 
may be thought, perhaps, the best to effect 
the immediate sale; but he may be the 
very worst for the healthy growth of the 
business. Such a one can, at the best, 
perform but one of the three functions of 
the true machinery salesman, all of which 
must be kept in constant exercise to pro- 
mote the best interests of all concerned. 
The first duty is, of course, to sell, and 
this can best be done by knowing as clear- 
ly as possible what is wanted to be done, 
and then by telling the straight truth 
about the means that can be furnished for 
the doing of it. After the sale, it is neces- 
sary to follow up the machine where pos- 
sible (and it usually is possible), to see 
that it has fair usage and a fair chance 
to do its best. Beyond this, it is most 
necessary to keep constant watch of the 
weaknesses and deficiencies of the ma- 
chine, so that in future output they may 
be corrected, and to see what opportuni- 
ties are suggested for doing more and 
better work by changes that may be made 
in the machine. From these things im- 
provements grow. It is evident that these 
duties can never be all properly fulfilled 
except by a good mechanic, one who is 
intimately in touch at both ends and a 
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perfect conductor all the way through. 
Some of the best salesmen ever known to 
the trade have been the mechanical heads 
of the establishments which they have 
represented. These have been the live and 
progressive concerns, also. Nc man is 
too good a mechanic to be a seller of ma- 
chinery. Probably the nearest approach, 
within our knowledge, to the ideal ma- 
chinery salesman to-day is a man who is 
the inventor and designer of the machine 
which he sells. He knows the machine, 
(one of the valuable machine tools of the 
day) from the drawing room up, has indi- 
vidually sold most of the machines that 
are in use (and the number is large), and 
has followed them up to see that they have 
done their duty. It is not necessary to 
say that the machine is still being im- 
a that the firm which builds it 
is growing stronger daily. Every tool- 
building firm especially needs to feel the 
intimate touch of the customer. 


A A&A A 


Central Station Engineering. 

A correspondent at Springfield, O., 
sends us an account of the mutations 
through which a street railway plant in 
his State was put, in the efforts of the 
engineers (?) to improve it. 

The first improvement was the installa- 
tion of a fan and system of distributing 
pipes to blow cold air on the bearings and 
blow the friction of the bearings away by 
dissipating the heat after its generation. 
Following this the station of four gen- 
erators was rearranged and driven by a 
single engine, although the day load was 
not three-eighths of the running load. All 
this was done as an improvement on a 
plant which was correctly arranged at the 
start, with well-designed dynamos and 
separate engines which were operated as 
required under nearly full load. 


A A A 


We regret that we were not permitted 
to enjoy the fifth annual oyster roast of 
the Berlin Iron Bridge Company, which 
occurred on the 15th inst., and to which 
we were kindly invited. The first of these 
roasts occurred in fulfilment of a promise 
made by President Charles M. Jarvis, to 
provide such an entertainment if the men 
got out 1,200 tons of work for the current 
month, the previous record being 1,000 
tons. These roasts are now an estab- 
lished institution, and are growing to be 
of almost national importance. At this 
latest affair, including the 400 men and 
their wives and sweethearts, the attend- 
ance was about 1,800, including prominent 
men from all the New England States, 
New York, New Jersey and elsewhere. 
The oysters were served in fine style upon 
long tables in the forging department, 
and dancing occurred in the template 
room. The templates handled here, it 
should be remembered, are not for sew- 
ing machines, but for bridges. The works, 
covering now 28 acres, were brilliantly 
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illuminated, and thoroughly inspected by 
the visitors, who were received by the 
president and the other officials of the 
company. Such enjoyable affairs are to 
be most warmly commended. They can- 
not fail to promote good feeling all 
around. 
A A A 


The National Association of Manu- 
facturers sends us information regarding 
the establishment of the exhibition ware- 
house at Caracas, Venezuela, and a long 
list of American manufacturers who will 
have exhibits there, among them a num- 
ber of builders of machinery. From this 
and other evidence it seems that this 
movement for the establishment of such a 
warehouse is meeting with encourage- 
ment, and that it will probably be suc- 


cessful. 
A A A 


Personal. 
Chief Engineer W. B. Bayley has been 
detached from the Civil Service Commis- 
sion and ordered to the Massachusetts. 


Passed Assistant Engineer W. B. Day, 
U. S. N., has been detached from the 
Adams and granted. sick leave for six 
months. 

Chief Engineer A. V. Yane has been 
detached from the Washington Navy 
Yard and ordered to duty in connection 
with the Civil Service Commission. 

Mr. George M. Chandler, late of the 
Chandler & Taylor Company, of Indian- 
apolis, Ind., has connected himself with 
The Brownell & Co., Dayton, O., in the 
capacity of salesman. 

Mr. Charles Davis, of the Davis & 
Egan Machine Tool Co., of Cincinnati, 
O., returned from Europe on the 2ist 
inst. and reports having transacted a very 
satisfactory amount of business there. 


We will consider it as a favor if our 
readers will send in items of news regard- 
ing changes of foremen, superintendents 
or others prominently connected with the 
machine business. Such items are legiti- 
mate news of the trade, and we are glad 
to make room for them. 

Mr. A. Roeper, who is connected with 
the firm of de Fries & Co., of Dusseldorf, 
arrivedinthis country on the 21st inst. and 
will remain about two months, visiting 
our machinery building establishments 
and making such arrangements as may 
seem advantageous for the sale of Ameri- 
can machine tools in Germany. 


Mr. Robert Laidlaw, of the Laidlaw- 
Dunn-Gordon Co., Cincinnati, recently 
returned from a trip to Great Britain and 
reports a very satisfactory business there 
so far as his company is concerned. He 
expresses the opinion that foreign mar- 
kets for American machinery are improv- 
ing and are likely to continue to do so. 

Mr. O. S. Walker, who for some years 
past has been connected with the Norton 


_Emery Wheel Co., of Worcester, Mass., 


33-985 


as designer of machinery, has severed his 
connection with that company, and will 
handle the sales of the Worcester drill 
grinders made by the Worcester Poly- 
technic Institute, this institute having un- 
dertaken the manufacture of Mr. Walker’s 
new drill grinder which was illustrated in 
our issue of October 28th, as well as the 
original grinder, which was also designed 
by Mr. Walker. In addition to this Mr. 
Walker will devote some attention to 
designing special grinding machinery. 


4 A A 


Inquiries for Machinery. 

Those who make, or who may know of 
the makers of such machinery as is called 
for below, will oblige us by sending name 
and address,- mentioning the number of 
the inquiry. We cannot forward catalogs. 
We have inquiries as follows: 

18. From England, for machinery for 
blocking, molding and wrapping soap. 

19. From Russia, for match-making 
machinery. 

y A A 


Questions and Answers. 


Name and address of writer must accompany 
every question. ions must pertain to our 
i Baandiog general interest. We can- 
not undertake to answer questions by mail, 
(182) G. C. T., Warsaw, Ind., writes: 
I have the following train of shafting and 
gearing, and would like to have some idea 
of the relative strength of the different 
parts; that is, where is the weakest spot? 
A pulley 24 ins. diameter, with 8-in. double 
belt on a steel shaft 1}§ inches diameter, 
288 revolutions per minute; on this shaft 
a pinion with 16 teeth, 4-inch pitch diam- 
eter, 2%4-inch face. This pinion works 
into a 64-tooth gear, part of a compound 
gear on a stud. The pinion of the com- 
pound is 17 teeth, 1-inch pitch, 3-inch face. 
This works into a 102-tooth gear on a 
cast-iron shaft 3% inches diameter. As 
the belt runs in a place where it is very 
dry and dusty, it will not begin to trans- 
mit the theoretical power that you would 
figure out for it. A.—With a double belt 
running under favorable conditions, 40 
square feet of belt surface per minute will 
transmit one horse-power. If in this case 
we allow 100 square feet, the power which 
the belt will transmit will be 2 XK 3.14 X 
288 X 24 + 100 = 12 horse-power. For 
the power that the steel shaft will trans- 
mit, a convenient formula is: H. P. = 
.032 rd*, r being the number of revolu- 
tions, and d the diameter in inches. Then 
.032 X 288 X 118% = 67 horse power of 


shaft. For the driving power of gear 
teeth we have the following formula: 
xdadxr 
WP al EZL& 
‘ 650 


p being the circumferential pitch, / the face 
of tooth, d@ the pitch diameter in inches, 
and r the revolutions per minute. The 
first pinion having 16 teeth and 4-inch 
pitch diameter, the diametral pitch will 
be % inch, and the circular pitch 4 X 
3.14 = .7854 inch. Then 


:7854 X 2.5 X 4 X 288 _ 2 66 horse-power 
850 

of first pair of gears. For the second pair 

of gears, taking the last gear, which from 

the data given will make 12 revolutions 

per minute, and whose pitch diameter, the 
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circular pitch being 1 inch, will be 102 + 
3.14 = 32.48 inches, we have 

x 3 X 92.45 X 12 

oo a 
For cast-iron shafts we have the formula: 
H. P. = .o12rd*. The last shaft being 
3% inches diameter and 12 revolutions 
per minute, we then have .o12 X 12 X 
34%* = 6.17 horse-power. ‘The weakest 
spot seems to be in the gearing. The belt 
power and the strength of the first shaft 
are excessive, but the remainder of the 
train is aS nearly consistent as rough mill- 
wright work usually comes. 

A A A 

Our English friends say various things 
concerning us. We can balance one re- 
mark against another and obtain an in- 
teresting average. One of the latest is 
the following: ‘In these days one notices 
a tendency to believe that American prac- 
tice is independent of principles; it would 
be more correct to say that it is devoid of 
them. The fact that a certain machine or 
system works, and works well, is no proof 
that it is perfect or economical. Many of 
our early bridges are as safe as houses, 
but we build better ones now for half the 
money. No steam engines have ever 
worked more satisfactorily than those 
made by Boulton and Watt, but we can- 
not afford them nowadays. The system 
of construction by trial and error is all 
right in America, but in England an en- 
gineer is paid to use his brains, and not 
to get his experience at the expense of 
his clients.’—John S. Raworth, in “The 
Electrician,” London. 
A A A 

Labor-saving machinery is naturally a 
blessing, not a curse; and it is the mal- 
adjustments of human laws, not the de- 
crees of infinite wisdom and justice, that 
make it seem like a curse instead of a 
blessing.—“‘Cleveland Recorder.” 

A A A 

It is announced that the E. P. Allis Co., 
of Milwaukee, Wis., have donated to 
Columbia College a complete steam la- 
boratory which will include a triple ex- 
pansion Corliss engine and an air com- 
pressor. 


= 1.37 horse-power. 


A A A 
The latest invention in the nickel-in- 
the-slot line is for selling air. You con- 
nect your cycle wheel tire to the appar- 
atus, drop in the coin, and it is instantly 
inflated to the desired pressure. 
v A A 
If J. O. S. will repeat his inquiry and 
give his full name and address we will 
answer by mail. 
A A A 


Technical Books. 


THE ELEMENTARY PRINCIPLES OF 
MACHINE DESIGN. By J. G. A. Meyer. 
Ninety 5x 74-inch pages, with 41 illus- 
trations; paper covers. The Industrial 
Publishing Company. Price 25 cents. 


This book, No. 1 of the Industrial 
Library, is a thoroughly high-class work 
at a remarkably low price. The engrav- 
ings and printing are excellent, and the 
matter is in Mr. Meyer’s well-known 
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simple and painstaking style—in fact, 
there is nothing cheap about the book, 
except its price. 

Simple rules for proportioning many 
parts of machines are given, and actual 
cases are worked out in full. The man 
who cannot read this book with profit is 
hopeless. The publishers will not find it 
easy to maintain the standard here set for 
their new series. 


STEAM BOILERS CONSTRUCTED BY YATES 
& THOM, BLACKBU: N. ENGLAND 171 7x10 
in. pages, with 155illustrations Price. 5 shillings. 


This is one of those manufacturers’ 
catalogs which we sometimes receive, and 
which are worthy of a more extended 
notice than we can give them in our regu- 
lar catalog column. The book is well 
illustrated and printed on plate paper, 
and contains a large amount of useful 
information. This pertains, of course, to 
English practice in boiler construction, 
and no clearer idea of the great differences 
existing between English and American 
boiler practice could be formed than this 
book affords, and we may remark in pass- 
ing, that no one can examine the book 
without being impressed with the very 
substantial character of English boiler 
work. Besides covering boilers of many 
types, it also includes economisers, feed 
pumps, injectors and a large variety of 
boiler fittings—all, of course, of the Eng- 
lish type. The book is an example of the 
best practice in catalog making, and 
would form a useful addition to the 
library of anyone desiring te post him- 
self on English boiler practice. 


A A A 
Commercial Review. 


New York, Saturday Evening, Dec. 25 


MACHINE TOOLS AND OTHER MACHINERY. 


The holiday season is now upon us, 
when nobody expects to do any business, 
to speak of, in the machinery lines; but 
that does not dim the thought of what 
has been done and what will be done 
in the near future. We expect to present, 
next week, some letters from various 
prominent tool-builders throughout the 
country, which, together, will define the 
business situation in that line with great 
accuracy. This week, however, we have 
made the customary round of investiga- 
tion among companies in the local mar- 
ket, and may say a few words in regard 
to the machine-tool business as it here 
appears. It is natural that during the last 
day or two the closing up of work for a 
day’s resting spell should be absorbing 
more attention than anything else, but 
time has been found to make a few state- 
ments to us in regard to business condi- 
tions. 

The best report probably is, that there 
is an encouraging amount of inquiry, pre- 
dicting a healthy business in the new year. 
During the last month or so trade has 
been marked by no sensational features, 
yet sales have averaged a fairly good vol- 
ume, it seems, and we think it may safely 
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be said that business is gradually gaining. 
strength. 

Remarks a member of a leading New 
York machine-tool firm: “Business is to 
a great extent the same as ever, but, I 
think, gradually getting better. The rail- 
roads have not yet placed many heavy 
orders for tools, but they have begun to. 
talk, and that indicates that eventually 
they will buy. Prices on heavy as well as 
light tools seem to have a healthy ten- 
dency.” 

“If our trade improves next year as it 
has done of late,” says a dealer in a variety 
of machinery, “we shall be perfectly satis- 
fied. The result of the past two or three 
months has surprised us. Our export 
sales are good, although we have not been 
sending a great many machine tools 
abroad of late.” 

“Business seems to be improving,” says- 
the head of another house. “We are do- 
ing considerable in exports. For instance, 
we shipped, this week, three consign- 
ments to England. We are also about 
shipping some boilers to a plantation in 
Cuba. We have been selling some metal- 
stamping presses in the English market, 
and have now on hand an inquiry for ma- 
chine tools of another nature for a factory 
there. We are selling tools also to Japan, 
and are hoping to secure a contract which 
is to be let by a railroad in Germany, for 
four machines aggregating nearly a hun- 
dred tons.” 

About as large a tool of its kind as is 
very often seen is a 54-inch slotter, of 
Bement, Miles & Co.’s make, which has 
been installed in the shops of the Gen- 
eral Electric Company, at Schenectady, 
N. Y. 

The Brown & Sharpe Manufacturing 
Company has increased the discount upon 
most of its milling cutters from 15 per 
cent., as formerly, to 25 per cent. 

The Geometric Drill Company, West- 
ville, Conn., makers of special machinery 
and tools, write us: “We are very busy at 
present on regular work, nearly 75 per 
cent. of which is foreign orders.” 

A certain large concern in an Eastern 
State is reported as having good sales of 
small tools, such, for instance, as measur- 
ing instruments. 

The statement is made that the ship- 
ments to England to be made by the Gen- 
eral Electric Company and the Sprague 
Elevator Company, of material for the 
London Underground Railway, are so 
large that a special vessel will probably be 
chartered to convey it across the Atlantic. 

In a letter received by us from the Otto 
Gas Engine Works, Philadelphia, is con- 
tained the laconic remark: “Business is- 
good.” We may supplement this by say- 
ing that there is now a profitable and in- 
creasing export business in gas engines, 
and that a field for them is opening in the 
Spanish-American countries. 

An engineering feat, which, it is said; 
will be one of the greatest of its kind ever 
attempted, is the contemplated construc-- 
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tion of a railroad bridge in Japan over 
the Straits of Shimonoseki, from the city 
of that name to Hiogo. It will be a mile 
or more in length, and high enough to 
allow ocean steamers to pass under it. It 
is believed that the greater part of the 
iron work must be obtained abroad. 

In an advance sheet of the United States 
Consular Reports is published a letter 
from Joseph Rawicz, Consul at Warsaw, 
in which he mentions two things which 
handicap the sale of American manufac- 
tures in Russia: (1) The circulation of 
goods of inferior quality made in Europe, 
especially in Germany, branded “Amer- 
ican”; (2) the long credits allowed by 
British, French, German and other manu- 
facturers, who investigate carefully to see 
where this may safely be done. It is 
thought by the consul that both of these 
difficulties may, in a measure, be over- 
come by the contemplated establishment 
by the Exporters’ Association of America, 
of a sample room for American manufac- 
tures in Warsaw, with an agency for their 
introduction and sale throughout Russia. 

The Frick Company, of Waynesboro, 
Pa., are busy, particularly on refrigerat- 
ing and ice machines, rather than on en- 
gines, though for these, also, business is 
pretty good and the outlook encouraging. 
Orders are now on hand for twenty-five 
ice and refrigerating machines of from 
2 to 200 tons capacity per 24 hours each. 
On this class of work, not only the factory 
but the drafting room is kept busy until a 
late hour of the evening. There is also a 
good demand upon them for agricultural 
machinery. Their sales of ice-making 
machinery are increasing relatively faster 
than those of refrigerating machinery. The 
respective ratio used to be 20 against 80 
per cent. Now it is 40 against 60 per cent. 
Their New York office is largely occu- 
pied with export trade in these two lines, 
which is found extremely encouraging. 
Among recent inquiry the Japanese field 
is particularly mentioned. 


MACHINERY EXPORTS FOR OCTOBER. 


According to the “Monthly Summary 
of Finance and Commerce,” published 
for October by the Bureau of Statistics 
of the United States Treasury Depart- 
ment, exports of metal-working machin- 
ery for the month of October amounted 
to $337,792, and for the four months end- 
ing with October, $1,228,516. The figures 
for September, 1897, had previously been 
reported, $308,838. Electrical machinery 
exports were $116,794 for October; $480,- 
913 for the four months; $129,567 for Sep- 
tember. Pumps and pumping machinery, 
$135,804 for October; $638,840 for the four 
months; $152,117 for September. Shoe 
machinery, $103,283 for October; $267,602 
for the four months; $57,433 for Septem- 
ber. 

Exports of other lines of machinery, 
which, having been separately classified 
for a longer time, permit of a more ex- 
tended comparison, included: Locomo- 
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tive engines, $427,649 for October this 
year; $53,555 for October last year; $88,364 
for September this year; $2,747,077 for 
the first ten months of this year; $2,635,318 
for the first ten months of last year. The 
figures upon stationary engines were: For 
October, 1897, $24,805; October, 1806, 
$42,055; September, 1897, $34,229; first 
ten months, 1897, $311,517; do., 18906, 
$202,669. Upon boilers and parts of en- 
gines they were: For October, 1897, $73,- 
964; October, 1896, $34,738; September, 
1897, $39,220; first ten months, 1897, $527,- 
916; do., 1896, $524,813. Upon printing 
presses and parts thereof they were: For 
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Business Shinty, 


Gear wheels, gear cutting. Grant; see page 16. 
Forming Lathes. Mer.Mach.Tool Co., Meriden,Ct 
Brass ptrn. letters and figs., for ~+—"% 4 on metal 
trns. night & Son, Seneca Falls, N. Y., Box 12. 
Selden Packing for stuffing box, srnoky or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y. 
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Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a line. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. wers 
addressed to our care will be forwarded. 


Situations Wanted. 


(Ff Experienced mech. draftsman. Box 137,Am.Macu. 


Mechanical superintendent will be at liberty Jan. 
1, owing to consolidation of business; 8 years in 
last place. Box 139, AMERICAN MACHINIST. 

Wanted—Position by superintendent who under- 
stands his business, who wants to change the first 
of the year. Address Box 117, care AMER. Macu. 


Practical, up-to-date die, tool and jig maker 
wishes change; expert on sewing mch., typewriter, 
clock, bicycle and novelty tools; draftsman; capbl. 
of taking charge; Al refs. Ad. ‘*Yank,’’ Am. Macu. 


Superintendent, Eastman Kodak, desires change 
—quantity-quality system—20 years experience on 
bicycles, cameras, tools; references; no experiment; 
good manager; ready Jan. 15. Box 141, Am. Macu. 


Help Wanted. 


Wanted—Machinists in every shop to introduce 
my new round pocket level **Which Way;” most lib- 
eral inducements. E. G. Smith, Columbia, Pa. 

Wanted—Mechanical engineer, familiar with the 
designing of hydraulic machinery, such as presses, 
riveters, etc. Address Box 142, American Macu. 


Wanted—First-class draw die and forming tool 
maker for electrical socket and cutout work; sapply 
stating wages and experience, to Canadian Gen- 
eral Electric Co., Limited, Peterboro, Ont. 


Foreman boiler maker for shop mfg marine and 
stationary boilers and tank work, Must be first class 
and capable of handling men to best advantage. 
‘Address, stating experience, to Box 108, Am. Macu. 


Chief engineer wanted for large steam plant, 
comprising about 5,000 H. P., principally orliss 
compound engines; must have some knowledge of 
dynamos, and be Gooey capable of taking in- 
dicator diagrams, setting his own valves and tak- 
ing entire charge of power plant; location in a 
healthy country, three hours from New York: to 
the right man, who must be a concientious worker, 
and of strictly sober habits, a pleasant permt. pos, 
with a growing concernis assured. Ad., stat. exp. 


refs. and saly. expected, *‘Corliss,” AMER. Macu’ 
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Miscelianeous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
we wegen Sa 3 

morning for ensuing week’s 
Lesten attest to our care will be for- 


Job lot radiators, 124 c. ft. 8. M. York, Clev’nd, 0. 


Dies & Die Mak’g, $1. J. L. Lucas, Providence,R.1. 
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I make dies; send sample and see what they cost. 
J. L. Lucas, Providence, R. 


The Dutton Wet Twist Drill- Grinder » sold by 
the Garvin Machine Co., New York City 


a and cheapest Bolt Header, sere by Baush 
& Harris Machine Tool Co., Springfield, Mass. 


a and fine mach’y to order; models and elee- 
work specialty. E. O. Chase, Newark, N. J. 


For Sale—Second-hand drill engine lath 
& planers. Dietz, Schumacher Boye Cinoinnatt.0. 


Wanted—A small machine shop in New York 
City. Address Box 118, care AMERICAN MACHINIST. 


We make a specialty of r+ 8 patent 1 safety 
set collars ces low and samples Middle 
town Machine Co., Middletown. Ohio. 


Wanted—Makers of automatic machines for the 
production of studs and rollers for bicycle chain. 
Address Box 143, AMERICAN MACHINIST. 


Lathes, planers, drills, milling machines, vises, 
also brass workin machinery second- hand; must 
be modern and in first-class condition. C. C, 
Wormer Machinery Co., Detroit, Mich. 


We wish to buy a machine for economically bor- 
ing a 414" diameter hole 2 feet deep into a 5° diam- 
eter solid steel bar 30° long; we shall be glad to 
hear from any one manufacturing or having sucha 
machine forsale. P. M. Sharples, West Chester, Pa. 





THE CROSS ‘OIL FILTER 


actually reduces oil bills 50% 
or more. Sent on approval. 
Used in 14 countries. Testi- 
monials from leading firms 
" in every field of industry. 
Business established seven years- 


THE BURT MFG. CO. 
AKRON, 0., U. S. A. 
os Manufacturers of Oil Filters in the World. 


DO MACHINE 
SHOPS 


give the same attention to. 
their MOTIVE department 
as otherplants? Wethink 


not. 
The IMPROVED 
ROBERTSON 
--- INDICATOR --- 


settles beyond a 
doubt whether 
— ENGINE IS 

ae full 
power for fuel 
consumed and en- 
ables you to de- 
termine the horse- 


















power of leased power. 


WE MAKE OTHER GOODS 
SUCH AS 


cxneest Nee foe SEPARA-. 
ORS—OIL FILTERS—HEATERS—OIL EXTRAC- 
TOTORS SHAKING GRATES—3-WAY VALVES— 
ELBOW COCKS—EUREKA PACKING. 
Our Saiptogue describes all of these. Don’t YOU 
want one? 


JAS. L. ROBERTSON & SONS, 
New York. Boston. 





Machine Engineer 


at pre-ent working in the Machine Works of L, 

A. Riedin er in Augsburg (Bavaria brewery ma- 
chinery dept. ), practically and technically in- 
structed, 25 years of age, applies for durable 
situation in a large American factory. Offers 
marked A. B. 14 to be addressed to 


The Annoncen-Exped v. G. L. DAUBE & CO., 
Augsburg, Germany. 
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(Continued from page 35.) 
October, 1897, $105,460; October, 1806, 
$12,664; September, 1897, $38,131; first ten 
months, 1897, $575,874; do., 1896, $298,291. 


Quotations. 


NEW YORK, Monday, December 27. 
Iron—American pig, tidewater GorerE: 





No. 1 foundry, Northern....... $1 $12 00 
No. 2 foundry, Northern....... 11 25 11 50 
No. 2 plain, Northern.......... 10 75 @ 11 00 
“Gray forge, Northern.......... 10 25 10 50 
No. 1 foundry, Southern....... 10 75 11 00 
No. 2 foundry, Southern....... 10 25@ 10 50 
No. 3 foundry, Southern.. - 10 00 10 25 
SS SO eee 10 75 11 00 
No. 2 soft, Southern........... 10 50 @ 10 75 
Foundry forge, Southern....... 9 75 @ 10 00 


Bar Iron—Base—Mill price, in carloads, on 
dock: Common, 1.05 @1.10c.; refined, 1.10 @ 
1.20ce. Store prices: Common, 1.25 @ 1.35c.; 
refined, 1.30 @ 1.50c. 

Tool Steel—Ordinary sizes, standard ouality, 
‘6 @iT7c., with some grades perhaps a little 
less; extra grades, 11 @12c.; special grades, 
16c. and upward. 

Machinery Steel— Ordinary brands, from 
store, in small lots, 1.50c. 

Cold Rolled Steel Shafting—Base sizes, from 
‘store, in small lots, 2.30 @ 2.40c. 

Copper—Carload lots, Lake Superior ingot, 
lic.; electrolytic, 10% @10%c.; casting cop- 
sper, 10144 @ 10%%c. 

Pig Lead—Carload lots, 3.70 @ 3.75c., f. 0. b., 
New York. 

Pig Tin—For 5 and 10-ton lots, 13.70@ 
13.80c., f. 0. b. 

Spelter — Carload lots, 3.85 @3.95c., New 
York delivery. 

Antimony—From 74 @ 8\c., according to 
‘brand and quantity. 

Lard Oil—Prime city, present make, commer- 
-clal quality, in wholesale lots, 38 @ 41c. 
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Manufactures. 


At Norway, Me., Will Austin is putting up a 
new machine shop. 

At Allentown, Pa., the Heilman Boiler 
Works will build an addition. 

The Enterprise Enameling Company, of Bel- 
laire, O., is to erect a new factory. 

Owing to an increase of trade, the Lebanon 
{Pa.) Chain Works will be enlarged. 

The Donaldson Iron Company, at Emaus, 
Pa., is to make additions to its plant. 

The Benson Knitting Company, of Rock- 
ford, Ill., is to place new machinery. 

The E. B. Eddy Company, of Ottawa, Can- 
ada, expects to enlarge its plant next spring. 

The Boston Electric Light Company has de- 
cided to erect a plant in South Boston, Mass. 

The Atlantic Refining Company, of Phila- 
delphia, Pa., is about to erect a new pump 
house. 

At Philadelphia, Pa., Architects Dull and 
‘Peterson have plans for a three-story factory, 
71 x 35 feet. 

The Cambridge (O.) Manufacturing Company 
(S. W. Nicholson, manager) contemplates 
building an addition. 

The Pen Argyl machine shops, at Pen Argyl, 
Pa., were recently destroyed by fire. ‘The loss 
is estimated at $25,000. 

The Ford Morocco Company, Wilmington, 
Del., has decided to put in a new engine in 
the new electric-light plant. 

The Diamond Rubber Company, of Akron, 
O., has reorganized and increased its stock. 
New buildings are to be erected. 

The Dillon Machine Company, of Lawrence, 
Mass., has been incorporated. I. P. Dillon is 
president and H. C. King treasurer. 

Mr. James N. Gamble, of Cincinnati, O., has 
secured a permit for the erection of a factory 
building on Central avenue, that city. 

The United States Iron & Tin-Plate Manu- 
facturing Company, of Demmler, Pa., have 
made an addition to their plant recently. 

At Pittsburg, Pa., the J. L. Robinson Com- 
pany has leased a building, in which they will 
‘engage in the manufacture of metal polish. 
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.- IMPROVED .. 


[5-inch Hendey Shaper. 


Latest Improvements. 

Useful Attachments. 

Strong and Powerful. 
FOR... 


Die Work, Tool Room or General Shop Work. 


AAAA 


The stroke can be adjusted for curves with machine in motion. 
The stroke can be adjusted for angles with machine in motion. 
The stroke can be adjusted for irregular work with machine in 
motion. It has adjustable table for planing taper work ; table 
can be removed for fastening work to apron. Has a strong 
graduated swivel vise. Quick work, rapid changes, modern ideas. 





This cut shows how stroke can be adjusted with machine in motion by micrometer; adjustment fine 
and delicate. SEND FOR CIRCULAR. 


AAAA 


THE HENDEY MACHINE CO. 
TORRINGTON, CONN. 


Agents for the Pacific Coast —PACIFIC TOOL AND SUPPLY COMPANY, San Francisco, Cal. 
J. W. CREGAR, Philadelphia, Pa. BOURSE EXHIBITION, Philadelphia, Pa. 
( SCHUCHARDT & SCHUTTE, Berlin, Vienna, Brussels, Stockholm. 
| CHAS. CHURCHILL & CO., Ltd., London, and Birmingham, Eng. 
European Agents, ) AnpHE. JANSSENS, Paris, France. 
LEUGEN SOLLER, Basel, Switzerland. 
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NGINE Lathes for Tool 

Room and Manu- 
facturing Uses. Gap, 
Grinding, Monitor and 
Spinning Lathes, Tur- 
ret Head Machines. 


ASK FOR THE MACHINISTS CATALOGUE, 


Jy Wig, THE PRATT & WHITNEY CO., "“'grg.f200- 


me OWS oes 
=3 000000 








144 Pearl Street. 


1 Road. 
ue Martel. 


NEW YORK: 123 Liberty Street. BOSTON : 
CHICAGO: 42 South Clinton Street. 
LONDON, ENG.: Buck & HICKMAN, Whitecha 
PARIS, FRANCE: FENWICK FRERES & Co., 21 
are building them 


ARE YOU LOOKING ¢::buisise wen 


from g in. to 15 in. swing, in various lengths, both engine 
and speed lathes. Our designs are the latest, while the 
workmanship, material and finish are of the highest order 
Our catalogue will tell you all about them, as well as 
of our planers, shapers and other tools. 


SEBASTIAN LATHE COMPANY, 


117 & 19 Culvert St., Cincinnati, Ohio, U.S. A. 


Machine Design * ss" 


By FORREST R. JONES, Professor of Machine 
Design in the University of Wisconsin. 
165 pages, 133 figures. §vv. Cloth. $1.50. 
Order through your bookseller ; 
or copies will be forwarded, post- 
paid, by the publishers on receipt 


JOHN WILEY & SONS, 
of the retail price. 





for a lathe? We 








53 EAST 10th STREET, NEW YORK CITY. 


“LIGHTNING” ADJUSTABLE DIES 


AND MACHINE RELIEVED TAPS. 
Send for Catalogue. 


Wiley & Russell Mfg. Co., “***G:'sta: “** 











Agents in London, SELIG, SONNENTHAL &,CO., 85 Queen Victoria Street. 


STAR LATHES EVANS FRICTION CONE PULLEYS 


Hanging and Standing 
kkk 


CONES. 
Foot Power Screw Cut- MADE IN ALL SIZES. 
ting, Automatic Cross 























Feed, 9 and 11” Swing. G.F. aay 
Send for Catalog B. No. 85 Water St., 
Seneca Falls Mfg. Co. Boston, Mass. 
687 Water St., Seneca Falls, N.Y. C. W. BURTON, GRIFFITHS & CO., Agents, London, Eng. 
$ ‘ ! This valve has no dash 
Excelsior Straight-Way ris reas re east 


Back Pressure Valve. iors to grt ont. of order. It 


le and well 
made. Never sticks, and can be relied upon at all times when using 
exhaust steam for heating; or when used as a relief, or free exhaust on 
a condensing plant, it has no equal. It is noiseless and free from any 
complicated attachments 








JENKINS BROTHERS, New York, Boston, Philadelghia, Chicago, 


HEAVY MILLING MACHINES EXCLUSIVELY 


gear ear Horizontal or Vertical Spindles or Both 


15°, 20°, 24°, 36", 48", 60°, any length. 












Wide ra ef cutter speeds. 
Variable feed from 3-16" to 10" per minute. 
Power eieveting and lowering device. 


either direction. 
Write for full information and prices, to 


The Ingersoll Milling Machine Go, 


P.O. Box 2777, 
ROCKFORD, ILL., U.S.A. 


Forel (C. W. Burton, Griffiths & Co., London, Eng. 
yo gn ) A. Janssens, Paris, France. 
gents: / heFries & Co.. Berlin and Dusseldorf. 
Eastern Branch, 126 Liberty St., New York. 
Cable address, “ Ingersoll,” Rockford. 


Table adjusted by power in 





96° x 36° x 8’ Mach. Net Shp’ng Wgt. 24,000 Ibs. 
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At Scottdale, Pa., a new steel mill is to be 
constructed. Messrs. Wilkins and Davidson 
have been engaged to superintend the work. 


B. F. Perkins & Sons, Holyoke, Mass., are 
to commence the manufacture of calendar 
rolls, and a shop for that purpose is to be 
erected. 


. The American Stoker Company, of Brook- 
lyn, N. Y., has been incorporated. The direc- 
tors are R. C. Peabody, David H. Valentine, 
A. J. Pouch, ete. 

The Motive Power Company, of Bowdle, 
S. D., has been incorporated. The incorpora- 
tors are John F. McGlenn, William Edwards, 
Henry C. Mass, etc. 


The Movable Fire Escape Company, of 
Minneapolis, Minn., has been incorporated. 
The incorporators are Henry Steinmann, Fred 
Fagien and G. A. Will. 


Benjamin Walker is going to build a one- 
story brick dyehouse, 36 x 64 feet, for J. P. 
Mathieu & Co., at Ninth and Westmoreland 
streets, Philadelphia, Pa. 


At Port Byron, N. Y., the Port Byron Car 
Truck Company has been formed. Among the 
Board of Directors are Henry Fenn, Benjamin 
Lathrop, 8. F. Dixon, etc. 


The H. Wales Lines Company, of Meriden, 
Conn., has signed a contract with A. & 8S. 
Blumenthal, of New York, for the erection of 
a silk velvet mill at Shelton, Conn. 


The Otto Gas Engine Works, Philadelphia, 
Pa., have just installed two 120 horse-power 
gas engines at Listerville, W. Va., and two 
50 horse-power engines at Mannington, W. Va. 


The Cincinnati, Hamilton & Dayton Rail- 
road Company is building new shops at Lima, 
O., and the contract for woodworking machin- 
ery has been awarded to J. A. Fay & Co., of 
Cincinnati, O. 

Hart Bros.’ Machine Company, Clarksburg, 
W. Va., have just closed a contract with the 
Northern Pacific & Alaska Mining, Transpor- 
tation Company, of Snug Harbor, Alaska, for 
two sawmill outfits. 

The City Foundry Company, of Cleveland, 
O., has been incorporated for the purpose of 
engaging in and conducting a general foundry 
business. The incorporators are James J. 
Longeran, Joseph Knorr, T. D. Beck, etc. 

The Tacony Iron & Metal Works Company 
have awarded to Contractor P. Costello the 
contract to build a one-story addition, 32 x 114 
feet, to their machine shop on State road, be- 
low Magee street, Philadelphia, Pa. 

Builders A. R. Kerr & Co., of Chester, Pa., 
are taking figures on a mill addition for 
Messrs. Benderlin Bros., at the same address, 
It will be brick, two stories, 60 x 90 feet, with 
all modern mill and factory conveniences. 

The Benjamin Atha & Illingworth Company, 
of Newark, N. J., has obtained a contract from 
the Government for thirty-four 4-inch breech- 
loading rapid-fire rifles. In order to do this 
work the company has to construct new build- 
ings. 

In a recent issue we published an item to the 
effect that the Buckeye Foundry Company, of 
Cincinnati, O., had commenced the erection 
of a new shop. We have since been informed 
that such is not the case, and therefore wish 
to make the correction. 

J. F. Rogers & Co., of New York City, has 
been incorporated to manufacture machinery 
and supplies for engineers, machinists, saw- 
mills, ete.; capital, $25,000. Directors: John 
F. Rogers, M. J. Rogers and John R. Towns- 
end, of 42 Cortlandt street, New York City. 

The Hooven, Owens & Rentschler Company, 
of Hamilton, O., has awarded a number of im- 
portant contracts in connection with the con- 
struction of the $60,000 plant which the com- 
pany is soon to build. The structural steel 
work went to the Columbus Bridge Company, 
and the contract for the remainder of the 
building to the J. F. Bender Bros. Company. 
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JUST PUBLISHUD. Colu bi a Uni si 
GAS, GASOLINE OIL ENGINES m ve ty 
' By GARDINER D. HISCOX, M. E. 
The only American book on an interesting subject. in the City of new York. 
279 large pa an 87, ee ee aarese some en aa. s 
ings. 50 prepa n . 
Full of general tuformation about the new and popu SCHOOL OF MINES. 
er, onomy an : 
mont, Aled chapters on Horseless Vehicles, Electric SCHOOL OF CH ve 
Lighting, Marine Propulsion, etc. 9» 4, SCHOOL OF ENGINEERING 
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Horizontal Spindle. 
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Compress 


Polishine 
Wheels 


EMERY WHEEL Co 
WORCESTER. MASS 


J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. —— 

F. B. ALLEN, Second Vice-President. ‘ This Book! 

J. B. PIERCE, Secretary and Treasurer. is Booklet 
* Japa tells you all 








This ts pi 
not a very large grinding ma- 


Polishing Wheels 
chine, but it will do a whole tot 


of work, and do it well. It is AAA 
one of our new line of Bench 

and Floor Grinding Machines, If interested write to 
made from the latest and most 
approved designs. The full line The 
NICKELED ERASING SHIELD. bo. eee Compress Wheel Co 


Ror Orirewings while making erasures. NORTON EMERY WHEEL CO. {6 North Canal Street, 
| 


Price, postpaid 25 cents each, $2.15 per doz. 
Se f ad C 1 f vi ‘ 
Send for Our ares Sn ogue of Drawing WORCESTER, MASS. Chicago, Iil., U.S.A. 
MACKEY PRINT PAPER COMPANY, Foreign § Chas. Churchill & Co., Ltd., London. 
(ll ll Alb 


Importers and Manufacturers, - - Pittsburgh, Pa. Agents: ? Wilhelm Hegenscheidt, Ratibor, o/s Germany. 


R. Mushet’s 222" 


B. M. Jones & Co. 


SPECIAL AND TITANIC STEELS. BOSTON and NEW YORK 


A Gisholt Job. 


This Dash Pot was finished as indicated 
on cut in 45 minutes—not to show, but 
a regular thing in a manufacturing shop. 


ELECTRIC LIGHT ar ah ol pa afford to do such work on a 


Our catalog is interesting to mechanics. 
ENGINES. sa Gisholt Machine Co. 


Photos, Descriptions and Estimates 
for the asking. Eastern Branch, 126 Liberty St., New York. M adison Wis 

, a . Foster, Man e 1SO) 
W. D. FORBES & Co., ‘Lf! U. Baird Machinery Co.. Pittsburgh, Pa. ? 
F ueen Victoria St., London, E. C., England. 


. 7 C. W. Burton, Griffiths & Co., 158 
HOBOKEN, N, J. Fenwick Freres & Co., 21 Rue Martel, Paris, France. 
Schuchardt & Schiitte, Spandauer-Strasse ng og C., Germany. 
a 


4302 Hudson St., 2 blocks from 14th St. Ferry, tes, o's Schuchardt & Schiitte, Breitegasse 17, Vienna, VII, Austria. 
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(Continued from page 35.) 
October, 1897, $105,460; October, 18096, 
$12,664; September, 1897, $38,131; first ten 
months, 1897, $575,874; do., 1896, $298,291. 
Quotations. 


NEW YORK, Monday, December 27. 
Iron—American pig, tidewater delivery: 


No. 1 foundry, Northern.......$11 75 @$12 00 
No. 2 foundry, Northern....... 11 25 @ 11 50 
No. 2 plain, Northern.......... 10 75 @ 11 00 
Gray forge, Northern.......... 10 25@ 10 50 
No. 1 foundry, Southern....... 10 75 @ 11 OO 
No. 2 foundry, Southern....... 10 25 @ 10 50 
No. 3 foundry, Southern....... 10 00@ 10 25 
No. 1 soft, Southern........... 10 73 @ 11 OO 
No. 2 soft, Southern........... 10 50@ 10 75 
Foundry forge, Southern..... 9 75 @ 10 00 


sar Tron—Base—Mill price, In carloads, on 
dock: Common, 1.05 @1.10e.; refined, 1.10 @ 
1.20% Store prices: Common, 1.25 @ 1.35c.; 
refined, 130d 1.50e, 

Tool Steel—Ordinary sizes, standard ouality, 
6@ 7c., with some grades perhaps a little 
less; extra grades, 11 @ 12c.; special grades, 
l6e. and upward. 

Machinery Steel Ordinary brands, from 
store, in small lots, 1.50¢. 

Cold Rolled Steel Shafting—Rase sizes, from 
store, in small lots, 2.50 @ 2.40¢, 

Copper—Carload lots, Lake Superior ingot, 
lle.; electrolytic, 10% @ 10%ec.: casting cop- 
per, 101, @ 10% \e 

Pig Lead—Carload lots, 3 
New York 

Pig Tin—For 5 and 10-ton lots, 13.70 @ 
13.80c.. f. o. b 

Spelter Cnarlonad lots, 3.85 @3.95c., New 
York delivery 

Antimony—From 71, @S8\e., according to 
brand and quantity 

Lard Oil—Prime city, present make, commer- 
eial quality, in wholesale lots, 38 @ 41e. 


a * . 


Manufactures. 


At Norway, Me., Will Austin is putting up a 


new machine shop 


0 @ 3.75e., f. 0. b., 


At Allentown, Pa., the Heilman Boiler 
Works will build an addition. 

The Enterprise Enameling Company, of Bel- 
laire, O., is to creet a new factory. 

Owing to an increase of trade, the Lebanon 
(Pa.) Chain Works will be enlarged 

The Donaldson Tron Company, at Emaus, 
Pa., is to make additions to its plant. 

The Benson Knitting Company, of Rock- 
ford, Ill., is to place new machinery. 

The EF. B. Eddy Company, of Ottawa, Can- 
ada, expects to enlarge its plant next spring. 

The Boston Electric Light Company has de- 
cided to erect a plant in South Boston, Mass. 

The Atlantic Refining Company, of Phila- 
delphia, Pa., is about to erect a new pump 
house, 

At Philadelphia, Pa., Architeets Dull and 
Peterson have plans for a three-story factory, 
71 x 35 feet. 

The Cambridge (O.) Manufacturing Company 
(Ss. W. Nicholson, manager) contemplates 
building an addition. 

The Pen Argyl machine shops, at Pen Argyl, 
Pa., were recently destroyed by fire. The loss 
is estimated at $25,000, 

The Ford Morocco Company, Wilmington, 
Del, has decided to put in a new engine in 
the new electric-light plant. 

The Diamond Rubber Company, of Akron, 
©., has reorganized and increased its stock. 
New buildings are to be erected 

The Dillon Machine Company, of Lawrence, 
Mass., has been incorporated, T. DP. Dillon is 
president and H. C. Wing treasurer 

Mr. James N. Gamble, of Cincinnati, O., has 
secured a permit for the ereetion of a factory 
building on Central avenue, that city 

The United States Tron & Tin-Plate Manu- 
facturing Company, of Demmiler, Pa., have 
made an addition to their plant recently. 

At Pittsburg, Pa., the J. L. Robinson Com 
pany has leased a building, in which they will 
engage in the manufacture of metal polish 


(Continued cn page 37.) 























.. IMPROVED .. 


15-inch Hendey Shaper. 


Latest Improvements. 

Useful Attachments. 

Strong and Powerful. 
FOR... 


Die Work, Tool Room or General Shop Work. 


AAAA 


The stroke can be adjusted for curves with machine in motion. 
The stroke can be adjusted for angles with machine in motion. 
The stroke can be adjusted for irregular work with machine in 
motion. It has adjustable table for planing taper work; table 
can be removed for fastening work to apron. Has a strong 
graduated swivel vise. Quick work, rapid changes, modern ideas. 


Hi 


AEA 





This cut shows how stroke can be adjusted with machine in motion by micrometer ; adjustment fine 


THE 


and delicate. SEND FOR CIRCULAR. 
AAAA 


HENDEY MACHINE CO. 
TORRINGTON, CONN. 


Agents for the Pacific Coast —PACIFIC TOOL AND SUPPLY COMPANY, San Francisco, Cal. 
J. W. CREGAR, Philadelphia, Pa. BOURSE EXHIBITION, Philadelphia, Pa, 


Furopean Agents, - 


SCHUCHARDT & SCHUTTE, Berlin, Vienna, Brussels, Stockholm. 
CHAS. CHURCHILL & CO., Ltd., London, and Birmingham, Eng. 
ADPHE. JANSSENS, Paris, France. 

EUGEN SOLLER, Basel. Switzerland. 
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NGINE Lathes for Tool 
Room and Manu- 
facturing Uses. Gap, 
Grinding, Monitor and 
Spinning Lathes, Tur- 
ret Head Machines. 





a 
a er 
ASK FOR THE MACHINISTS CATALOGUE. 


THE PRATT & WHITNEY CO., 


Hartford, Conn., 
U. S.A, 












NEW YORK 23 Liberty Street. BOSTON ii Pearl Sti 
CHICAGO: 42 South Clinte Street 
LONDON, EN Buck & HICKMAN, WI techapel Road 

PARIS, FRANC! FENWICK FRERES & ( 21 Rue Martel, 
athe ? We 
a ARE YOU LOOKING : them 
EL 51zes 
c—\ ar ngtl rt zine 
iF ° OR — rae spec “Ta hes. on i ns are the lentes vh le the 
p< workmanship, material , finish he a st order 
O al 1¢ ‘ I tt as well as 


Py 9 to 15 in, Swing, 


CATALOGUE FREE. 


Machine Design 


JOHN WILEY & SONS, 


53 EAST 10th STREET 


“LIGHTNING” ADJUSTABLE DIES 


AND MACHINE RELIEVED TAPS. 
Send for Catalogue. 


~_ & Russell Mig. ~~ T 





SEBASTIAN’ LATHE ‘COMPANY, 


17 & 19 Culvert St., Cincinnati, Ohio, U.S. A. 








Part i. Kinematics of Machinery 


di 


reo ll bef 
paid, by th publisi 
of the retail price 


NEW YORK CITY. 













SONNENTHAL & CO, 85 Q 


a 
n, SELIG 





EVANS F RICTION CONE PULLEYS 
STAR LATHES. a8. Hanging and Standing 
kkk CONES. 


Foot Power Screw Cut- 
ting, Automatic Cross 
Feed, 9 and 11” Swing. 

Send for Catalog B. 


Seneca Falls Mfg. Co. 


MADE IN ALL SIZES. 
Thousands in use transmit- 
ting from | to 40 H. P, 
ry ‘or information address, 
G, F. Evans, Proprietor, 
No. 85 Water St., 
Boston, Mass. 














687 Water St., Seneca Falls, N.Y C, W. BURTON, GRIFFITHS & CO., Agents, London, Eng. 





This valve has no dash pots, 
springs, guides or complicated 


Excelsior Straight-Way 
Back Pressure Valve. _ levers to get out of order. It 
is simple, reliable and well 


made. Never sticks, and can be relied upon at all times when using 
exhaust steam for heating; or when used as a relief, or free exhaust on 
a condensing plant, it has no equal. It is noiseless and free from any 
complicated attachments 








JENKINS BROTHERS, New York, Boston, Philadetghia, Chicago. 


HEAVY MILLING MACHINES EXCLUSIVELY 


sr Spindle Horizontal or Vertical Spindles or Both 


gear, geared 
80:1. 
EI 


15°, 20°, 24°, 36°, 48°, 60° 












, any length. 

Wide range ef cutter apecde. 

Variable table feed from 3-16" to 10° per minute. 
Power elevating and lowering device. 

Table adjusted by power in either direction. 


Write for full information and prices, to 


The Ingersoll Milling Machine So, 


P.0. Box 2777, 





agrestis iLL., U.S.A. 
,C. W. Burton, Griffiths & Co., London, Fng 
BA, je Fore gn A. Janssens, Paris, France : 
a: a a Z Agents: /Depries « Co., Kerlin and Dusseldorf, 





%6" x 36° x 8’ Mach. Net Shp’ng Wet. 24,000 Ibs. ES sera benioat” Otten 
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PuvuBLIsSHEHEDYD. 


GAS, GASOLINE OILENGINES 


By GARDINER D. HISCOX, M. E. 

The only American book on an interesting subject. 
279 large pages, 8vo, illustrated with 206 handsome en 
gravings. 2.50 prepaid to any address. 

Full of general information about the new and popu 
lar motive power, its economy and ease of manage 
ment, Also chapters on Horseless Vehicles, Electric 
Lighting, Marine Propulsion, etc. 

SPECIAL CHAPTERS ON 

Theory of the Gas and Gasoline Engine, Utilization of 
Heat and Efficiency of Gas Engines, Retarded Combus 
tion and Wall Cooling, Causes of Loss and Inefficiency 
in Explosive Motors, Economy of the Gas Engine for 
Electric Lighting, The Material of Power in Explosive 
Engines, Carburetters, Cylinder Capacity, Mufflers, 
Governors, Igniters and Exploders, Cylinder Lubrica 
tors. The Measurement of Power, The Indicator and 
its work, Heat Efficiencies, U.S. Patents on Gas, Gas 
oline and Oil Engines and their adjuncts. 

gz Our large general Catalogue of books, on every 
practical subject, mailed free to any address. 


.NORMAN W. HENLEY & CO., 
15 Beekman Streei, New York. 








J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 

J. B. PIERCE, Secretary and Treasurer. 








NICKELED ERASING SHIELD. 


for draughtman’s use in protecting lines on 
drawings while making erasures. 
P tpaid 2 each, $2.15 per doz, 
Send for Our Illustrated Catalogue of Drawing 
Materials, 
MACKEY PRINT PAPER COMPANY, 
porters and Manufacturers, - - Pittsburgh, Pa. 


my 








ne 


ELECTRIC LIGHT 
ENGINES. 


Photos, Descriptions and Estimates 
for the asking. 


W. D. FORBES & CO., 
HOBOKEN, N. J. 


nents. 


Columbia University 
in the City of New York. 





SCHOOL OF MINES 
SCHOOL OF CHEMISTRY, 
SCHOOL OF ENGINEERING, 
SCHOOL OF ARCHITECTURE, 
SCHOOL OF PURE SCIENCE. 


Four years’ undergraduate courses and spe 
‘lal facilities for graduate work in all depart- 
Circulars forwarded on application to 
the Secretary of the University. 
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WANTED, 
PATENTED SPECIALTIES 





I mean Business, and can cut right along for 


eight feet. Don’t you want me? 
T0 MANUFACTURE. I have a BROTHER that can BORE, 


WRITE THE Write to BEAMAN & SMITH, 


HUGH HILL TOOL CO. 


ANDERSON, IND. 


Providence, R. |. 








lb 





This 1 
not a very large grinding ma- 
chine, but it will do a whole tot 
of work, and do it well. It is 
one of our new line of Bench 
and Floor Grinding Machines, 
made from the latest and most 
approved designs. The full line 
is shown in the book. 


NORTON EMERY WHEEL CO. 


WORCESTER, MASS. Chicago, Ill., U.S.A. 


“lb 


Compress 
Polishing 


Wheels 





This Booklet 
tells you all 
about 


Polishing Wheels 


AAA 








If interested write to 


The 
Compress Wheel Co. 


16 North Canal Street, 


{ll} \ ‘W m Hegen 














7 THE ene. 
R. Mushet’s 222° 


B. M. Jones & Co. 


SPECIAL AND TITANIC STEELS. BOSTON and NEW YORK 

















$302 Hudson St., 2 blocks from 14th St. Ferry. 


A Gisholt Job. 





This Dash Pot was finished as indicated 
on cut in 45 minutes—not to show, but 
a regular thing in a manufacturing shop. 
Can you afford to do such work on a 


lathe ? 
Our catalog is interesting to ’mechanics. 


Gisholt Machine Co. 


Eastern Branch, 126 Liberty St., New York. ‘ ‘ 
Walter H. Foster, Manager. Madison, Wis. 

U. Baird Machinery Co., Pittsburgh, Pa. 

C..W. Burton, Griffiths & Co., 158 Queen Victoria St., London, E. C., England. 

Fenwick Freres & Co., 21 Rue Martel, Paris, France. 

Schuchardt & Schiitte, Spandauer-Strasse 59-61, Berlin, C., Germany. 

Schuchardt & Schiitte, Breitegasse 17, Vienna, VII, Austria. 
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¥ a. FOOT AND POWER ' BETHLEHEM 
"al Hand Lathes.) Seema, ROTARY SHEAR 


HIGH CLASS. LOW PRICES, circles, curves or strai 


away, any length, any widts 
up to 31 inches. 


BETHLEARM FOUNDRY AND 
MACHINE GOMPANY, 
South Bethlehem. Pa. 


HIGH GRADE 
MILLING MACHINES. 


This cut shows Hand Milling Machine, 
for short cuts and rapid handling. Coun- 
terbalanced knee, saddle and table. 


Eccentric Bushings for Adjusting Pinion Shaft. A 
Rigid, Strong Machine. Net weight about 600 Ibs. 





W. W. OLIVER, 
#486 Niagara St., Buffalo, N. ¥ 














Sole European Agents: Selig, Sonnenthal & Co., 8 Queen Vic 
toria Street, London, Eng. 
Sole Agent in Germany E. Sonnenthal, Jr., Berlin, Neue Prom 
enade, No. 6, 
J. J. McCabe, New York 
4 The Fairbanks Philadelphia, Pa 
pr - , The Strong, ¢ ‘arlisle & Turney Co., Cleveland, Ohio. 
Ss THE KEMPSMITH MACHINE TOOL CO. 


MILWAUKEE, WIS., U. S. A. 


No amount of ingenious argument 


Is as convincing as a practical test, and in no line of business 
does this better apply than that of pattern making. Fay & Scott 
4 are pre-eminently makers of pattern-makers’ lathes from 10° to 





84" swing, and would be pleased to refer you to those who use 
these tools, why they use them, and what for. The case rests 
here. 


Fay & Scott, Dexter, Me., U.S.A. 








% - COMBS “ 
PROVIDENCE,R.I. U.S.A, 





e2222 ACCURACY 22 22 


‘ , DON’ T SPOIL IT 
BY GUESSING. 
Use the Richards’ System 
of measuring machines ; 
these Gauges are guaranteed 
to ; of an inch. 
Implements are adjusted 
at a temperature of 75°. 
ASK: FOR SEW CATALOGUE JUST OUT. 
y The John M. Rogers, Boat, Gauge & Drill Works, 
¢ GLOUCESTER CiTy, N.J., U.S.A. 
em 222 ACCURACY 222 Oe 


~~ sa Flather. 





™ ACCURACY © 
@@oss ADVYUNIDIVY @ 2se 








ore 


Flather & Co., Nashua, N.H. 


ACENTS: 
Hill, Clarke & Co., Boston and Chicago. 
Carvin Machine Co., wew York. 
Chas. Churchill & Co., London. 
Adolphe Janssens, Paris. 
V. Lowener, Copenhagen. 





This Is 


The No. 0, Van Norman 
“Duplex” Milling Machine, 
without the cast-iron base. It 
is especially adapted to the 
making of much money for 
the user. Saves cutters, saves 
fixtures, saves time, saves 
dollars. 

If you cannot come in and 


get acquainted, send for the 
“ Duplex” book. 


Waltham Watch Tool Co. 
Springfield, Mass. 


126 Liberty Street, New York. 
— Walter H. Foster, Mgr. 








Heavy 
Machine 
Tools. 


Lathes 25 to 126 inches Swing, 
Planers 17 to 144 inches high, 
Boring Mills 4 to 30 feet dia., 
Steam Hammers 200 to 40,000 
bs. Drills, Millers, Slotters, 
Bending and Straightening Rolls. 
Hydraulic Punches, Riveters and 
Shears. Cranes, Bolt and Nut 
Machinery. 


Bement,Miles & Co. 


Philadelphia, Pa. 


29 Cortlandt St., Marguette Bldg., 
New York. Chicago. 





The Latest Improvements in 
these Machines. 


Write for Catalog to 


Tu rret lathes -—- 


BRIDGEPORT, CONN. 
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Betts Machine Co. 


Wilmington, Del., U. S. A. 















_waters.of Machine Tools 


OF the 


Most Advanced Types. 








Horizontal Boring and Drilling Machines, 
Vertical Boring and Turning Mills, 
Planers, Slotters, Shapers, 

Radial and Upright Drills. 


Adjoining cut shows 
our New Six-Foot- 
Square Planer. This 
machine is made with 
cut STEEL gearing | * 
throughout, giving (3 
great power and 
durability. Positive 
feeds; double-plate 
uprights, and all other 
modern  improve- 
ments. 

All Sizes. 


ydraulic Punches, ‘Jacks and Presses 


The Watson-Stillman Co., 202 East 43d Street, New York. 














;O 0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0 -0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0 -O-0-0-0-0-0-0-G-0-0-0-0-0-0-0-0-0- 
THE NAME OF W os 6 t 
WesTiINGHOUSE e originate 


IS A GUARANTEE, 
others imitate inventions which revolutionize electrical work. 
‘ Our motors, meters, lightning arresters, switches, circuit-breakers 
Westinghouse . wy ae | 
are never supplanted. Westinghouse electric apparatus is the 


Electric & Mfg. Co. standard throughout the world. re wm * om 


Pittsburg, Pa. 
' g New York, Boston, Chicago, Philadelphia, St. Louis, San Francisco, Buffalo, Syracuse, 


0-0-0-0-0-0 -0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-; 
|-O-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0- 0-0-0-0-0-0- 


W ‘ h Atlanta, Tacoma. For Canada, Ahearn & Soper, Ottawa. West- 
esting ouse inghouse Electric Co. Ltd. 32 Victoria Street, London, 
0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0- 0-0-0-0-0-0-0-0-0-0-0-0-0-0-0- 





BOY, saENTICE” em auens 


WORCESTER MASS. U:S°‘A: - 
AL OGUI 5 BERLIN LOND ON eh es. 
(Me - TREE VIENNA \s¢ “HUCHARD BIRMINGHAM |CMAS. CHURCHILL &¢ 


BRUSSELLS|°* CHUTTE PARIS ~ AD. JANSSENS 
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F. E. REED COMPANY, Worcester, Mass. GRAINARD 





Automatic Gear 
Cutting Machines. 


we ) | a . ‘ i Our Engine Lathes 
ala) : = | are furnished SEND FOR 








complete with In- Special Circular giving full description. 
dependent Rod ate 

and Patent Fic: , | BRAINARD MILLING MACHINE COMPANY, 
Variable Feed and Hyde Park, Mass. 

Patent Friction Boston Office, Chicago Office, 
Counter shaft. 156 Oliver Street. 12 So. Canal Street. 
They also have ow anu 

Spindle Bearings 

Tieod with Con CATALOG 
Ss WILL INTEREST YOu. 
They are stiff, A POSTAL WILL BRING I 


4, trong, weil made, ; 
~ pt te ne E.G.SMITH, Columbia, Pa. 


rer accarecy | DUPLEX DIE STOCKS 


MANNING, MAXWELL & “ooRE, New York, Pittsburgh and Chicago ere for Threading Bolts. 
CHAS, CHURCHILL & Co., Ltd., 9 Leonard Street, Finsbury, London, F. C., England. 





FENWICK FRERES & Co.,, 21 Rue Martel, Paris, France. * 
GUSTAV DIECHMANN & SOHN, Zimmerstrasse 87, Berlin, 8. W, 12, Germany. 
G, Korerren & Co., Moscow, Russia. 


AGENTS, 











PUNCHING ©° SHEARING MACHINERY 
“+ BOILER MAKERS ROLLS. 








Ne WwW VOTY ManuFacturine ©. } e Superior to round or solid dies! Quickly opened a 
adjusted, no turning back, dies easily sharpenet 


Janesville ; a Wifensin. ee a | wart rc. CO., 20 Wood St., Cleveland, 0., U. S. A. 


— AURORA TOOL WORKS 
~ Philadelphia)" “= he 


General Exchange UPRIGHT 
Bourse, of Philadelphia, RADIAL 


DRILLS. 
And Permanent Exhibition of . 


Machinery, Mechanical Appliances - Aatomatic Stop 
and Manufactured Goods. 


Free to the Public. — "a 9 a. m. Until 5 p. m. 


The following firms are permanent Exhibitors of Tools and Machinery: 
































Brown & Sharpe Mfg. Co The Pennsylvania Machine Co. 

Nicholson File Co. The Hendey Machine Co. 

Diamond Machine Co. Wm. Sellers & Co, Inc 

The Langelier Co E. Harrington, Son & Co., Inc. 

The Cincinnati Milling Machine Co. Brainard Milling Machine Co. 

The Bradford Mill Co Allison Manufacturing Co. ; 

The G. A. Gray Co Wm. P. Walters Sons MAGE AT ER CON g 
The Jno. H. McGowan Co. Geo. V. Cresson Co AMO IV SHEETS LES Oo 
The Stillweil-Kierce, Smith Vaile Co. The Otto Gas Engine Works (JP nag 
The Jones & Lamson Co. The James Smith Woolen Machine Co Rane. SE ST 

The Acme Machinery Co. M A Furbush Co. WOSMA OE —, 
ane Cleveland Twist Drill Co. The York Manufacturing Co SO ee 2 te asot 

The J. S. Starrett Co J. J. McCabe . 

The Athc 1 Machine Co. The Fricke Co 

C. F. Richardson & Son. The Landis Tool Co 

Stow, Feck & Wilcox Co. The J B Alfree Co. 

The Niles Tool Works, The Rockwood Mannfacturing Co 

Schaum & Uhlinger G. & H Barnett Co 

Lambert Hoisting Engine Co Frank Toomey 

Henry Di-ston & Sons. The Westinghouse Engine Co. 

awe gp Dixon Crucible Co White & Middle*on 

Scott & Williams The Stowe Flexible Shaft Co. 

The Merrow Machine Co. The Ferracute Machine Co 

G. F. Houghton & Co. Bullard Machine Tool Co 

Weston Engine Co. Franklin Machine Co. 


For Space, Terms, etc., Apply or Address 


S. LOUIS JONES, SuPT., 
Exhibition Department, Philadelphia Bourse. 














Something New. DRAFTSMEN’S DELIGHT 
Sample 10 Cents. Try One. 


|} JOS. DIXON CRUCIBLE CO. 
JERSEY CITY. N. J. 





‘© DIXON'S AMERICAN ARTIST'S VVV H 





= HHHHHH 


— 
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b GG biPe N $ 4 4 LOE CRAG RAG RAGRAG RAGE COATS KGRAGRAGEE GRAS 
Brox RORER INRANGE NMNE NNER RMN —“e 
. . . . . Mix 
This Universal Grinder will not only grind all kinds of oes 
. AS 
cutters and reamers quickly and accurately and correct Cos 
° ° e KON: 
in form, but is successfully used for circular and surface } RS 
= . rt MS 
grinding on a large variety of work. A pamphlet telling eS 
: ° . e MSF 
about it mailed free. Will you have it ? Zar 
Dae 
oh SS 
Laas 
e + © egge . OSS 
The Cincinnati Milling Machine Co. © 
g © 
fo 
RS 
CINCINNATI, OHIO, U. S. A. Eee 
GS 
oo VAS 
GS 
Agents for the Pacific Coast: De 
PACIFIC TOOL AND SUPPLY COMPANY, San Francisco, Cal. De 
{ SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. Gis 
Europe: ADOLPHE JANSSENS, Paris. VS 
\ CHAS. CHURCHILL & CO., London. GS 
ERO ER GOR ORONO GROEN ORE SS 








**The Reeves” 
Wood Split 
Pulley, 

with interchangeable 

bushing system for belt 


power transmission, 
Lighter than an iron 





pulley. Stronger than 
a steel pulley. Each 
_ pulley will fit thirty- 


Noset screws. No key-way. 


~~ sizes of shaft. 
Complete stocks carried in every jobbing center 


in the United States. Also: 

CHAS. CHURCHILL & CO.,9to us Eeonsnd St. - ndon, Eng. 
SCHUCHARDT & SCHL Tre, B rlin, Bru 

FENWICK FRERES & CO., 2t Rue Marte eae “France. 
WHITE, CHILD & BENEY, Vienna, Austria. 


Reeves Pulley Co., Columbus, Ind., U.S.A. 
Send for Catalogue, Manufacturers. 


RADIAL AND UNIVERSAL 
RADIAL DRILLS. 














@ 

* 

& 

s 

b 4 Made in five sizes and in seven 

es designs. New catalog now ready. 

5 Bickford Drill and Tool Co., 
2 3 Pike Street, 

4 Cincinnati, Ohio, U. S. A. 
ACHSSSMORSRSPOROROLCTSORSRS 


No. [ UNIVERSAL GRINDER. 


S-INCH SWING, 20-INCH BETWEEN CENTERS. 


Has no equal for finishing tools or parts of machinery 
whether hard or soft. An abundance of water MUST be 
used to get the best results. 


LANDIS TOOL CO., 
Waynesboro, Pa., U.S.A. 


ia ll, Clarke & Co., Boston and Chicago. 
Ww. Burton, Griffiths & Co., London. 
Schastande & Schutte, Berlin and Vienna, 
| Ad, Janssens, Paris. 


AGENTS 





SEND FOR CATALOGUE 


















MILLING ATUACEMENT, 


























Fitted to 
any 
Planer. 
. Swivels 
10-inch to 18-inch from 
j/ Swing. All threads * 
\ /— can be cur without Horizontab 
"y _— stopping lathe or re- to 
- versing lead screw. Vertical. 
R. K. LeBLOND, Send for 
Cincinnati, 0., U. S.A. — 


NILES TOOL WORKS CO.. New York. Eastern Aats. 


Tue eee COMPANY, an la. 


te National Tube Works Co. 


* ¢ @ 





THE LARGEST MAKERS OF ALL SIZES AND KINDS 
OF SPECIAL WROUGHT MILD STEEL AND BEST 
WROUGHT IRON TUBULAR GOODS IN THE WORLD; 
CONTROL THE MANUFACTURE OF WROUGHT 
TUBULAR GOODS MADE OF A HIGH CLASS OF MILD 
STEEL FROM THE ORE TO THE FINISHED PRODUCT, 
AND UNQUALIFIEDLY RECOMMEND NATIONAL 
STEEL PIPE FOR ALL USLS AS BETTER THAN ANY 
IRON PIPE MADE. #& #& % & 2 ws 





es AIR COMPRESSORS 


NEW CATALOGUE READY 

THE INCERSOLL-SERCEANT DRILL Co., 
HAVEMEYER BLDG., NEW YORK. 

Bock Drills, Coal Cutters, Channelers, Poble Air Lift Pump. 
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CONSULTING MECHANICAL ENGINEERS. 
A A A 
ALONZO G, COLLINS, 


Mechanical and Consulting Engineer, Steam 
Power Plants. Ice Making and Cold Storage. 
710 Pabst Building, Milwaukee, Wis. 





AUGUST C. CHRISTENSEN, 
120 Liberty Street, New York. 
Cons. and Contrg. Eng. Plans, Superintendence 
of Water Works, Steam and Hydraulic Machy. 
Shop Tools, Arrangement of Machine Works 





£. SHERMAN GOULD, M. Am. Soc. C.E., 
Hydraulic Engineer. 
Computations, Plans, Estimates, Inspection, 
Reports. Correspon¢ dence and Co ynsultation in 
English, French and Spanish. Yonkers, N. Y. 





WILLIAM H. HONISS, 
Mech. Engineer, Designer and Supervising 
Constr. of Aut. and Special Machinery 
Inventions developed. Expert in Patent Cases. 
Hartford, Conn. 





WM. 0. WEBBER, 


Consulting Engineer. Shop Methods and 
Economic Production a specialty. 
39 Exchange buiiding, 53 State Street, Boston, Mass. 














EL & ESSER - 4 
NEW YORK. R C0. 


127 FULTON STREET. 
Branches: 111 Madison St., Cu1ca@0 
Hd Lecvet st. Sa. lowe 







Drawing Materials 
& Surveying Instruments. 





We make and carry the most complete and best assorted stock in 
America. Our goods are recognized as the standard of quality. They 
all bear our trademark and are warranted by us. Our prices are rea 
sonable. Our lavishly illustrated catalogue minutely and correctly 
describes our goods. It contains much valuable information and is sent 
gratis on application. 








0. E 


SHAPERS 


{2 to 32 IN. STROKE 
MANUFACTURED EXCLUSIVELY. 


SMITH & MILLS 


CINCINNATI, O 
U.S.A. 


FRANK BURGESS, Prop. 
_ 35Hartford St., Boston, Mass. 
8,200 Sizes, Spiral, Worm, 
Rack, Elliptic, ete. 
Send for catalog. 


BEVEL GEARS 
with perfect planed teeth. 


WE MAKE THE BEST 


Centrifugal Oil 
Separators. 


Furnished in two sizes. 
Write for terms and let us 
send you one on trial. 


Springfield Separator Co. 
Springfield, Vt. 


HENRY KELLEY & CO.,"96 Pall Mall, Manchester, Eng 












































T. Shriver & Co. 


333 E. 56th St., New York. 
Iron and Brass Founders and 
Machinists. 





Pulleys nay a --% notes on machiae 


of any diam., face & pitch, made o 
Gears moulding mach. NO PATTERN NEEDED. 








VULCAN 
GRINDING anp 
POLISHING 
MACHINERY, 


Made by 


Perry Ransom, 
Oshkosh, Wis. 


Send for new catalog. 
Full Line. 


FOREIGN AGENTS 
WANTED. 


No. 4 Vulcan Buffer. 








MILLING MACHINES UNIVERSAL 


W. OESTERLEIN, 307 WEST SECOND STREET, CINCINNATI, O. 





‘We manufacture a complete line of t 


DRILLS 


for light work, one or more SPINDLES, ’ 

aand or automatic feed, of thorough work- 

manship and strictly uptodate - : 48 
& Prompt delivery on regular styles, 1 
wv New Catalogue on application, & 8 
DWIGHT SLATE 


MACHINE CoO...... 


HARTFORD, CONN. 
nas. Churchill & Co., Ltd., London and Birmingham. 








‘06-108 Canal St., 





‘nbuchardt & Schutte, Berlin, Germany. 


“THE SUPERIOR” Semi-Automatic 
GEAR CUTTER 


--» For BICYCLE 


nd General Gear Cutting 





Cuts SPUR, BEVFL and 
WORM GEARS 


Steady, Powerful Feed 
(uts upto inches 


e man can ¢ per ite 
five machines 


Also GLAR CUTTING 
OF ALL KINDS. 


wth F. H Bultman & Co., 
CLEVELAND, 0. 





PULLEY LAIHES. 






ier) Largest capacity. Quickest adjusted Lathe made. 
ra! Engine Lathe Tail Stock. 


aa "39 blank gears and turning to a form. 
“) Boring Lathes, Wet Emery Tool Grinders, Pulley Tapping Machines. 
Carried in stock, ready for delivery. 
THE A. STREIT MACHINE COMPANY, 


31 W. Second St., Cincinnati, 0. 


With or without 
Can be used for finishing 





Do Your Belts Slip? Belts PQ) NOT SLIP on This Pulley. 


TO Sth POWER, TIME, MONEY, 





-*. Use the .*. 


Para Pneumatic Pulley 


*, Manufactured by .*. 


Geo. V. Cresson Co., 


141 Liberty St., New York. 


(8th St. & Allegheny Aves Philadelphia, Pa. 


WRITE FOR C ATALOG UE WITH TESTIMONIALS. 





MORTON'S DRAW CUT SHAPER 


WITH KEY-SEATINC ATTACHMENT 


Combines 
Accuracy, 
Durability 

and Economy. 

Our Draw Cut 

Shapers over- 
come all vibra- 
tion of tool,and 
will take the 
heaviest cuts in 
steel without 
chatter. 


Write for 

Catalog. 

Morton Manufacturing Co. 
Muskegon Heights, Mich., U.S. A, 


Foreign Agents: Schuchardt & Schutte, Berlin and 








Vienna; Adphe. Janssens, Paris; Jas. Ritchie, Glasgow. 





CUTTER AND @ 
REAMER GRINDER 


7? 


ideal Grinder for taper, shell 
and shank reamers, edge or 
bevel cutters, any kind of mills. 
Grinds hollow mills u oP to 6 in. 
diameter, reamers 14 in. long, 
444 in. diameter. 


ef 


gk m Foote, Barker & Co. 
Cleveland, 0. 


1. J. McCABE, New York. HILL, CLARKE &CO., Bosto# 





— 
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New 26” Drill 


With 
Adjustable Head. 















A Powerful Machine. 
Nicely Balanced. 
Quickly Adjusted. 
Screw Device operates 
Table. With or without 
Back Gears. Self Feed, 


Reverse Motion or Auto- 
matic Stop. 


It’s a Labor Saver. 
Drift Book “C” tells you 
‘ t 


all about it. 





\ on aw Sibley & Ware, 
South Bend, 


i —— 


A FULL LINE OF 


SINGLE 
SPINDLE 
SENSITIVE 
DRILLS. 


HENRY BLUNDELL 
& CO., 
PROVIDENCE, R. 1. 


FOR ADVERTISEMENT OF 


Morse, Williams & Co. hiledelptia, Pe. 
See Issue of Dec. 23, 1897. 











THE 


Bradford Engine Lathe 






PATENTED 


—d pee 
With New and Valu- — 


able Features. 


Large Hollow Spindle. 
Power Cross Feed. 
Automatic Stop. 
Compound Rise 
and Fall, or 
Plain Gib Rest. 
14 in. to 36in. Swing. 
6 ft. to 30 ft. Bed. 
5-step Cones. 


AAA 


Schuchardt & Schutte, Berlin, Germany. 

Chas. Churchill & Co., Ltd., Birmingham & Lor.don. 
The Cooke Mach’y Co., 16; Washington St., N. Y. 
The J. A. Fay & Egan Co., Chicago, Ill. 

The E. A. Kinsey Co., Cincinnati, O. 


AAA 
Catalogue A sent on application. 


THE BRADFORD MILL COMPANY 
CINCINNATI, OH'O. 






OCHO CRO CO COO OOO eee 


TOOL HOLDERS B= 





— - —_- FOR | 
DROP FORGED TURNINC, PLANING 
OF STEEL and BORINC. 


Saves all Blacksmith Work, 60 per cent. Grinding, 90 percent. Tool Steel. Espectally adapted for 
the Economical Use of SELF-HARDENING STEEL. 25 Sizes. Suitable for all kinds of work. 
For Sale by all dealers. Manufactured only by 


ARMSTRONG BROS. TOOL CO. 


98 W. Washington St., 
CHICAGO, ILL. 


Chas. Churchill & Co., London, Eng. 

S huchardt & Schutte, Berlin, Germany, 

H. Lowener, Copenhagen, Denmark. 

Pacific Tool & Supply Co., San Francisco, 
Sal. 


tT ge Sg ge Be ge Ee ae Se ge ge Oe ge ee ge oe gs oe ge Oe ge Be gt 
























Stocks & Dies 


Cutting all 
sizes from 
the smaliest .— 
wire to 14" 7% 

in diam. 














Adjustable Di d Manufactured Greenfield, 
we Collets. - wei by ‘i Wells Bros. & Co., Mass., U.S.A. 





Leviathan Belting. 


Tested under the hardest possible conditions and proved 
by years of service to be the best belt 


For Heavy Driving of all Kinds. 


Proof against Heat, Steam and Water. 
Strength, Durability, and Traction Power Unequaled. 


SOLE MANUFACTURERS : 


Main Belting Co., 


1219-1235 Carpenter St., Philadelphia. 
55 & 57 Market St., Chicago. 
120 Pearl St., Chicago. 
Send for Price Lists and Samples. 


mi, Large Bulldozer with Engine Attached 


For Car Works, Agricultural Implement Shops, 
Hardware Shops, Etc. 








Also Punch and Shears and Drop Ham- 
mers of all styles, Justice Hammers, 
Eye Bending Machines. 


Williams, White & Co. 


“ge } Moline, Illinois, U. S. A. 








a - From the summit of * PENNY-WISE HILL” the 
. = : two adjacent mountains are invisible— Those 
who take their stand upon Mt. Excellence 
never for a moment lose sight of its twia- 
peak, Mt. Economy. 


There’s a moral lurking here. 












= 


- 


are z 
Euithe i “a ‘dy as 


The & “JONES COMPANY, GREENSBURG, PA. 
«. «Manufacturers of... 


Pipe Fittings, VALVES, Cocks, Etc., for Steam, Gas, Water and Oil. 
NEW YORK. PITTSB'RG. CHICAGO. 
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THE DAVIS & EGAN 


MACHINE TOOL Co. 
WORKS: CINNCINNATI, 0., U.S. A. 

















| pare ape Exclusive Machine Too} 
| Builders in the United States, 


| BORING MILLS, RADIAL AND UPRIGHT DRILLS, 
| ENGINE LATHES, BRASS WORKING MACHINERY, 
PLANERS, BICYCLE MACHINERY, 
SHAPERS, BOLT CUTTERS, 
MILLING MACHINES, PUNCHES AND SHEARS. 


Complete Qutfits a Specialty. 


NEW YORK, 107 Liberty Street. CHICAGO, 68 S. Canal Street. PHILADELPHIA, 19 N, Seventh Street. BOSTON, 36 Federal Street. ST. LOUIS, 720 N, Second Street. 
LONDON OFFICE, 7 Leonard St., Finsbury, E. C. PARIS OFFICE, 2 Place de la Republique. BERLIN OFFICE, 49 Kaiser Wilhelm-Strasse. 
I'“ERP OFFICE, 33 Rue des Peignes. © AMSTERDAM OFFICE, 380 Singel, STOCKHOLM OFFICE, Vasagatan 22A. | COPENHAGEN OFFICE Vestre Boulevard 
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4; H. P. Witte Gas Engine, $225. 


Sent on trial and sold on its merits. 


This price to Machinists only. swe want Gents. 








Witte Iron Works Co., Kansas City, Mo. 


1216 Walnut Street. 


GAS ano GASOLINE ENGINES 


Using Ratarat Gas, 


Write for Catalogue F for information. 





NEW ERA GAS ENGINES. 


Reliable, convenient, 
clean and economical for 
all purposes, 


8 to 60 H. P. for 








Gas or Gasoline. Coal Producer 
Our pamphlet tells all Gas and Gasoline di- 
about it. Write for par- rect from the tank 
ticulars to 1to 40H. P. Inter- 
New Era esting Catalogue. 
a Iron Works, THE SPRINGFIELD 
25 Wayne Ave., GAS ENGINE co. 





i AYTON, OHLO. 
New Yorx Ovrice: Robt. Goodchild, Mgr., 1471 Broadway, 


Boston Orrics: S, L, Holt & Co., 67 Sudbury Street. 
EXCEL ALL OTHERS IN 


FADS Gas and Gasoline Engines ptSinsie Features. 


30 W. Washington St. 
SPRINGFIELD, 0. 











Adapted for ALL Power Purposes—Electric ae ren Milling, Mining, 
aoe rey 2 pag oromregeten Cheaper and Better than Steam. 


write = 8 LS FOOS GAS ENGINE co., Springfield, 0. 


The Wolverine Stationary 
Gas and Gasoline Motors. 


Write for Descriptive Pamphlet. 


WOLVERINE MOTOR WORKS 
12 Huron Street, 
Grand Rapids, Mich., U.S.A. 





Ine Mietz & Weiss 
Gas and Oil Engine. 


Surpasses all others in relia 
A} bility, durability, simplicity 
and economy. Absolutely 
the simplest known to-day. 
Patented 1896 in all countries 


128-134 Mott St., New York. 



























___ ipeate The - “Sumner” Gas and Gasoline 
Wind, Steam or Horse Power 
We offer the The only 
2 1-2 ACTUAL ractic 
WEBSTER HORSEPOWER yg oll 
MAGNETO 
For = 1 10 “ nt. dis- pe 
« ess rce y 
count for cash, Built on the ray Sg 
interchangeable plan. Built of gines. 


the best material. Made in 
lots of 100, therefore, we can 
make the price. Boxed for 
shipment, weight 800 pounds, 
Made for Gas or Gasoline. « 

&@ Write for Special Catalog. 


WEBSTER MFG. CO. 


_—— 


Using Na- 
tural or Arti- 
ficial Gas or 
Gasoline. 





A ot ct with every Engine. mare! guaranteed for two years. 
1079 W. 15th St. CHICAGO. cheap, but durable and ec nomical. 
ete ly no expense for repairs. aig run dynamos 





for electric lighting or power. Write for sa mres _ 




















£ li : 40 to 2,000 H. P.; 690 Baymiller Street. Cincinnaticd Ohio. 
¢ $¢ e ALL STYLES. New York Office, 123-125 Liberty St. 
p Soecccccccccooooooos 
: Electric High Speed { AI 
Zorli $$ f ensinee. R COMPRESSORS 
; Ice Making Machinery. For RAILWAY and MACHINE SHOPS. 
; a Air Lifts, Pumps, Rock Drills 
ng nes $ Shans carennenet. Write for Catalogue, 
$ ICE MACHINERY M. « > 
FRICK COMPANY, Waynesboro, Pa. RAND DR be CO. 
New York Office, 39-44 Cortlandt Street. wed pn Ree oe des 














SELF-RUNNING AIR COMPRESSORS. ~ 


Driven by Petroleum. ABSOLUTELY AUTOMATIC. 3to4oH.P. Requiring 

no steam or power connection. CHEAPEST POWER POSSIBLE. 1c. compresses 

4oo cubic feet of air to 80lbs. A positive guarantee with each machine. A 

40 H. P. Compressor in operation over one year at Brush Electric Works. 
FURTHER INFORMATION UPON APPLICATION TO 


THE SPERRY ENGINEERING CO., Mason and Belden, Sts., 


Elevators =: 


‘ And Special Machinery. 











ELECTRIC, BELT-DRIVEN OR 
HAND-POWER. 


SEND FOR CATALOGUE A, 


MOLINE ELEVATOR CO. 


MOLINE, ILL. 















THE 





Gas Engine Works, 
PHILADELPHIA. 


Sizes, 2 to 250 Horse Power. 


NEW YORK 


CHICAGO 
39 Cortlandt St. 


245 Lake St. 


Malleable Castings 


OF AN UNUSUAL HIGH TENSILE STRENGTH. 
QUICK DELIVERY. LARGE FACILITIES FOR 
PATTERN WORK. . ° . 


Acme Malleable Iron Works, 
BUFFALO, N. Y. 


Weber Gasoline 


AA 








*s Hoist. ’’ 


Built in sizes from 6 to 50 
H.P..botbh single and double 
drum, operated on gasoline, 
gas or distillate. Especiz ally 
adapted for mining,quarr 
and ship use. Guarantec 
big money savers. State size 


wanted, purpose wanted, 


Weber Cas Engine Co, 
452 S. W. Boulevard, 
Kansas City. Mo. 


Foundry Molding Machines 


STRIPPING PLATE MACHINES, 
PORTABLE AIR POWER MA- 
CHINES, using wood or metal split 
patterns, without stripping plates. 

WRITE FOR INFORMATION, 


The Tabor Manufacturing Co., Elizabeth, N. J. 


C.H. & D. av 


BEST LINE 


CINCINNATI ro 
CHICACO 
TOLEDO 
DETROIT 


D. G. EDWARDS, P~ senger Traffic Manager. — 
American 
Engine 
Co. 


Bound Brook, N. J. 


For large advertisement see issue of Nov. J}. 




















Send 50 Cents in Stamps for Copy of 


MACHINE SHOP 
ARITHMETIC... 


American Machinist Pub. Co., 





256 BROADWAY. 
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CUT oFF 


MACHINES, the Latest and Best. 
HURLBUT ROGERS MACHINE CO., 


SO. SUDBURY, MASS. 


German Agents: English Agents: 
Schuchardt & Schutte, Chas. Churchill & Co., Ltd. 





“HONEST JOHN 


For Water and Hydraulics. 


NOTHING IN THE WORLD LIKE IT. 





. PATENTED AND MANUFACTURED EXCLUSIVELY BY 

wo, Peerless Rubber Manufacturing Company, 
16 Warren Street, New York. 
HYDRAULIC RAINBOW CORE PACKING. 164 Woodward Ave., eS ieee 








Berlin and Vienna. London and Birmingham. Chicago, Il 
A SAW T0 SAW, FOOT- 
Ripping, Cross-Cutting, Beveling, 
om Coapgine, Gecneinn, Mitering, Etc. POWER 
FOR THE 
ELECTRICIAN, 
EXPERIMENTER, rw 





Our 312-page catalogue, which we will s ‘send Sree 
to those to whom it will be of value, describes 
and more other HIGH-GRADE WOOD WORKING MACHIN: 
ERY than made by anyone else. 

Shall we send you a copy? 


THE EGAN CO., 


239-259 W. FRONT STREET, CINCINNATI, 0. 





PIPE THREADING MACHINES 


OF 
Highest Merit. 
Combination 


Bench and 
Pipe Vises. 


Steel Screw 


Punches, 






ma. CATALOGUE OF 
“ INTEREST FREE, 


in BIGNALL & KEELER MFG. CO., 
- Box Edwardsville, I. 


Armstrong’s Pipe Threading ana 
Cutting-off Machines 











Sizes 1 to 6 in. 
| Stocks and Dies univer- 
m sally acknowledged to be 
THE BEST. 
Send for Catalog. 
\. The Armstrong Mfg. Co. 
Bridgeport Conn. 





Roots’ Force Blast 
Rota ry Blower. For Foundries, Smith 


Shops Pneumatic Tubes, Ventilation, Etc. 
Slow Speed, Positive Blast, Perfectly Balanced. 
Best Mechanical Construction, 





P.H. & F. M. ROOTS CO., Manufacturers, 
CONNERSVILLE, IND. 
NEW YORK OFFICE : 106 109 Liberty Street. 


J. B. STEWART, Manager. 
In writing please mention this paper. 





CATALOGUE, 


BICYCLE REPAIRING, 
GENERAL MACHINE SHOP WORK. 
Pa> ) 6 LATHE. 


9” TO 13° SWING eee 


W.F.& JNO. BARNES CO., 1995 Ruby St., ROCKFORD, ILL. 


CHAS. CHURCHILL & CO., EnaiisH Actnts, LONDON, E. C. 


CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK, 


Seno FOR CATALOCUE. 
























2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA, 

















CorFFIN & LEIGHTON SYRACUSE, N.Y 
Pat. JAN, 17.9 











Draughtsmen’s Protractors, “‘t.ces" Price, $4. 
COFFIN & LEIGHTON, Syracuse, N. Y. 


Solid Die Bolt Threading Machines. 


Built in tw Lay he Four sizes, 

Mechanically correct Phoroughly automatic. 

Thre ads every bi oh and stud, from first to last, to the required 
size 

Changes from one size to another may be made by stopping 
only the spindle on which same may be desire 

Most simpl arrangement for any kind of spec ial tapping and 
threading 

Largest capacity of any machine of its size. 

For circular and prices, write 


WEBSTER & PERKS TOOL COMPANY, 
Address Box 1,000, SPRINGFIELD, OHIO, U. S. A. 


Cc. W. Burton, GRIFFITHS & C 158 Queen Victoria St., London, Eng. 
WHITE, CHILD & BENEY VIEWWA Austria 
FRANZ KUSTNER, Kaiserstrasse sden, Germany 


THE SAFETY EMERY WHEEL CO. 


Pioneers of only Successful Safety 
System of using 


EMERY WHEELS 


GRINDING MACHINERY OF ALL KINDS. 
Write for Catalogue. SPRINGFIELD, OHIO. 


's GBER LATHE S 


AND OTHER WOODWORKING MACHINERY 


For turning Axe, Adze, Pick, Sledge, Hammer, Hatchet, Auger, File, 
Knife, Chisel, Fork, Hoe, Rake, Broom and Mop HANDLES, ’ Pike 
Poles, Whifietrees, Yokes, Spoke s, Porch Spindles, Table Legs, Tent 
Stakes, Ball Bats, Mallets, and other Plain and Fanc y Turning. 


Write for Catalogue No. 4, for capacity, sizes and prices. 


The Ober Lathe Co., chagrin Fatts, ohio, U.S. 4 


Send for Catalogue of 
Machinists’ Iools. 
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BROWN & SHARPE MFG. CO. 


Machinery aonb Teck, 
PROVIDENCE, R. I. 
Attachments for 

Vertical Spindle 
Milling, 
Gear Cutting, 
High Speed Milling, 
Hand Milling, 
Taper Milling. 
Mtachment Arranved 676-in., 8-in., 0-in., 


to Saw Off Stock. P 
—_ oi tata. 
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Index 
Centers, 
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WARNER & SWASEY, “NE? 


MANUFACTURERS OF 


ee, «MONITOR LATHES cx. 


, iron and Brass Working Machinery. 


ee " Dero 1 
iS AA \ FOREIGN ACENTS: 
——————— Cuas. CHURCHILL & Co., London and Birmingham, 


ScHUCHARDT & ScHuTTE, Berlin, Vienna aud Brussels. 
ADOLPHE JANSSENS, Paris, 



































BICYCLE 












NO HUB MACHINE IS COMPLETE WITHOUT AN OIL TUBE DRILL, 
CLEVELAND TWIST DRILL COMPANY, waxers, 


99 READE STREET, NEW YORK. CLEVELAND, OHIO. 


Stuart’s - Patent - Zompression - Wedge - Coupling. 


Have successfully stood the test for 9 years and are still being 
shipped on frial, or money returned if you want jt, All sizes 
kept in stock. 


R. J. STUART’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


SCREW MACHINES. 4 SIZES. 


SPINDLES ADJUSTABLE VERTICALLY. 


The new No. 6 has wire feed capacity of 214 in. Inproved chuck, bringing work 
nearer head-stock. Duplex Power Feed, 


ALSO HUB FORMING AND DRILLING MACHINES. 


THE PEARSON MACHINE CO., 
39 West Randolph St., CHICAGO, ILL, 


BORING + 
TURNING 
MILLS, 


} J — 
a 4, 5&6 Ft. Swing 


H. BICKFORD, 
Lakeport, 
N. A. 



























Pine Grade Drop Forgings. 
WYMAN & GORDON, 


MANUFACTURERS OF 
ESENGINE ATH HsS 
i. furnished on application. 


LOWELL, MASS., U. 8. A. 
WEBSTER & BENNETT, Coventry, Sole Agents for Great Britain. 


FIFIELD TOOL co. 











We are ready to quote prices on 


Your 1898 supply of 


THE STANDARD TOOL 
COMPANY, 
Cleveland, Ohio, 
Manufacturers. 


BRISTOL’S PATENT STEEL BELT LACING. 


The most per- 
fect fasteni 
for all kinds o 








beltings. 
Greatest 
Strength, 
READY TO APPLY FINISHED JOINT Least 
SAMPLES FREE. Material. 


THE BRISTOL CO., Waterbury, Conn. 


é « AMERICA’S BEST.” 
BUFFALO FORGES ano BLOWERS 


The down draft 
smoke exhaust 
Forges afford 
pure air in blacke 
smith shops. 


«e 
BurFato Force Co. 
Buffalo, N. Y., U.S.A. 


























= o> GARDNIRDIESTOCK 


nis CH BESIYACO (9-03, WORCESTER,MASS. 








4 ‘sTHE WORLD’S STANDARD.” " 
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